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MT. HOOD COMMUNITY COLLEGE

NATIONAL TECH PREP DEMONSTRATION CENTER

CONCLUDING REPORT

The following is the concluding report for the Mt. Hood Community College National Tech Prep
Demonstration Center grant, implemented in January 1993 and ending December 31, 1994.
This report reflects the Center's accomp'ishments and activities during this period.

DISSEMINATION OF INFORMATION

Because this grant's major purpose was dissemination of information and evaluation, this was
also Mt. Hood Community Coliege’s major thrust in the majority of the Center's activities.
Although activities slowed considerably toward the end of the grant period, our efforts have
been highly rewarding to those beneficiaries of our dissemination activities.

As of December 31, 1994, the Center has provided packets of information to over 2,770
sites over the nation and in five foreign countries. In response to requests for
information, we developed suppiemental packets of articuiation agreements, high school
course guides, counseling, and marketing guidelines. These were added to our general

packet of information and sent as additional information to sites requesting such
information.

Pamela Matthews and Elaine Johnson provided the Center with packets of their

integrated and applied learning packets in communications and mathematics, and these
packets were also sent to requesting sites.

The Center has hosted 63 group visitations to the Mt. Hood Community College campus
and to our eight area high school tech prep sites. These groups have ccme from 27
states and have consisted of from 1 to 50 individuals. The Center also hosted
visitations from New Zealand and Australia. Associate deans Pamela Matthews and
Elaine Johnson of the Mt. Hood Community College Mathematics and Literature and
Composition Divisions, respectively, participated in these presentations, which were
supplemented by visitations to our eight district high schools to enable these groups to
get first-hand information from active Tech Prep programs. Our counseling department
also cooperated by providing information to visiting groups in the form of question-
answer sessions and written materials on how to coordinate and promote Tech Prep

and Applied Academics. Appendix E contains a breakdown of the visitation sites and
material dissemination sites.

The Center developed a convention booth that represents all nine NTDP Centers. To
date, we have presented this booth at the 1993 and 1994 AACC national conventions
and to the 1993 and 1994 AVA national conventions. Over 1,000 organizations walked
away from the AVA conventicn with dissemination materials from all nine Centers and
an additional 700+ received dissemination materials by way of their leaving their cards
or names/addresses at the booth, which were then made into labels at the Mt. Hood
Center and sent to the other eight centers after the conventions had conciuaed.

1

» 4




Jack Miller presented, both as a featured speaker as well as a panel participant, at a
variety of conferences, including the National Tech Prep Network Convention in
Anaheim, and the AACC League of innovation, the AVA in Nashville, the Tech Prep
conference in Atlanta, and the Work Now and In the Future Workshop in Portland.

Michael Dillon also presented at a variety of organizations and conventions since taking
over Dr. Miller's position.

Both Pamela Matthews and Elaine Johnson presented, both as featured speakers at
conventions and meetings and as facilitators at hands-on workshops in the area of
Applied Mathematics and Applied Communications, respectively. Appendix A lists the
presentation activities of Pamela Matthews, Elaine Johnson, and Jack Miller.

We advertised our state-of-the-art program in the prominent Oregon Business
Magazine, which has a distribution throughout Oregon of over 20,000 businesses and
organizations. This magazine is also available at Oregon tourist bureaus.

Numerous telepiione assistance consultations have been F.andled over the past two
years. These consuitations have ranged from answering a few questions to responding
in depth to help problem solve for an emerging tech prep program.

Five newsletters have been produced and distributed to local organizations as well as
to out-of-area locations via the dissemination packet.

The Center produced a video tape entitied, Oregon’s Dream, to promote the Oregon
Tech Prep movement nationally. This project was in cooperation with Dr. Dale Parnell
of Oregon State University.

The Center also sponsored a hands-on training workshop entitled, "Teaching
Mathematics in a 21st Century Schoo!, " and a three-state teleconference on applied
mathematics and the graphing calculator.

The Center presented a Tech Prep/Applied Academics workshop for our region and for
out Consortium member schools in April 1994. This workshop approached the Tech
Prep movement from the administrative, instructor, and counselor perspective. It was
an all-day workshop, hosted on the MHCC campus. The presenters were from the

National Tech Prep Demonstration Center in Southern Maryland. (See Appendix C for
the brochure.)

The Center recently co-sponsored a Joint Workshop on Curriculum Articulation in
Mathematics.

The Center sponsored a staff-development projeci supported in the main by Boeing

Corporation and involving twelve teachers and fourteen high school students in a four-
week summer intemnship program.

The Center produced the 71994 Annual Report for our consortium. This report has been
highly praised by all those who have received a copy. (See Appendix F for this report.)




. The Center has developed a series of applied academics information packets in
mathematics, English, and Economics, through the cooperation and participation cf
Pamela Matthews in Mathematics, Dr. Elaine Johnson in Literature and Composition,
and Ted Scheinman in Economics, respectively. Copies of these packets are included
with this reports in Appendix G.

. The Office of Research, Planning, and Computer Services at Mt. Hood Community
College prepared some research material for articulated courses, found in Appendix D.
Along with this is the final evaluation report of the Northwest Regional Educational

Laboratories, the independent evaluators hired to evaluate the effectiveness of this grant
in our Consortium.

TECHNICAL ASSISTANCE TO OTHER SITES

Our technical assistance efforts have been especially effective. We have been using our
district's multi-talented personnel to provide this assistance to sites across the nation.

. Associate Dean of Mathematics Pamela Matthews, Associate Dean of Literature and
Composition Dr. Elaine Johnson, and Dean of Professional Technical Development Dr.
Jack Miller have visited a variety of sites across the nation to provide information on
how to set up Tech Prep programs and integrate vocational and academic curriculum
with both applied academics and integrated acadernics. Sites visited include areas in
Alabama, Arizona, lllinois, lowa, Montana, Texas, and \Waskugton. Appendix A is a
complete listing of these sites.

. in additinn, both Pamela Matthews and Elaine Johnson have presented valuable hands-
on workshops to many groups over the nation. Both are nationally recognized leaders
in applied and/or interactive academics. Please see Appendix A for a listing of sites

visited.

. The Center has provided extensive awareness programs for our District’s high schools
through the MHCC Counseling Office, particularly through the fine efforts of Kathieen
Waldron.

. Mt. Hood Economics Instructor Ted Scheinman is developing an applied economics

course for our area’s high schools, sponsored by the Mt. Hood Cooperative Consortium.
This course will be shared with requesting sites across the nation once it is formalized
and has been tested in the classroom.

. High school tech prep instructor internships have been experienced this summer
through a cooperative effort with Boeing, Fred Meyer, and Fujitsu.

. Some te-hnical assistance has also been handled through phone requests.

. Thz Center has continued to work closely with the other National Tech Prep
Demonstration Centers to plan dissemination projects and presentation activities, such

as a workshop panel presented at the 1993 AVA convention and at other national
conventions.
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PROGRESS iN COLLECTING AND ANALYZING DATA

Because we realize that data coliecting and analyzing is highly important to the success of our
project, we have spent many hours working with our outside project evaluators. Dr. Tom
Owens, our project evaluator from Northwest Regional Educational Laboratory, has deveioped

evaluation data and has been coliecting and analyzing the Center's achievements and student
success. Specifically:

The MHCC Consortium members have provided input to Northwest Regional
Educational Laboratory on defining Tech Prep curriculum and students.

Northwest Regional Educational Laboratory participated in the May one-day Consortium
retreat to outline strategies for data collection and analysis.

Multnomah ESD, through the MHCC Consortium Coordinator, Vern Halcromb, is
assisting Northwest Regional Educational Laboratory in gathering data for all regional
high schools regarding retention of Tech Prep student enroliment.

The Northwest Regional Educational Laboratory presented data information and
analysis to the Tech Prep Centers’ National Review Committee, chaired by Dr. Dale
Parnell of Oregon State University. This committee includes Dr. Dan Hull of CORD and
Dr. Debra Bragg of the Center for Research and Vocational Education.

NW Regional Educational Laboratory attended a research and evaluation meeting in
March that was sponsored by the United States Department of Education. Dr. Owens
is a participant in the Mathematica Project that is .:valuating Tech Prep activities for
PEP.

At MHCC, the office of institution research and admission and records has met with NW
Regional Educational Laboratory to develop computer programming for data collection

and analysis for articulated students. A copy of this final report is located in
Appendix D.

Appendix F contains the Consortium's 1994-1995 Annual Report, which lists the
statistics of our achievemenrits, including the number of articulation agreements that have

now been set up, the number of students participating in Tech Prep activities, and other
pertinent data.

Our program efforts in obtaining statistics on student completion, curriculum
improvement, and secondary and post-secondary articulation efforts have been

evaluated through questicnnaires and follow-up studies by Northwest Regional
Educational Laboratory.

These activities have been implemented during the past two years as part of the United States
Department of Education grant responsibility. This is in addition to MHCC's and the
Consortium’s efforts to provide data as reflected in the annual Benchmarks and Milestones
"eport that lists the Consortium’s objectives, visions, and accomplishments.




PROBLEMS ENCOUNTERED

Overall, the MHCC National Tech Prep Demonstration Center project went very well; the goals
of dissemination were exceeded. Our District continues to maintain a high level of interest and
intensity in the Tech Prep movement, particularly in the new CAM/CIM program proscribed by
the Oregon Department of Education. One major problem we encountered was having to
invest far more of the grant funds in travel than had been anticipated. We did not anticipate
the popularity of our major "actors," namely Pamela Matthews, Elaine Johnson, and Jack Miller,
all of whom have been called upon to travel to present workshops and provide guidance in tech
prep and applied academics. Sending these individuals to work on-site with large groups was
a big payoff, however, to those sites who received the benefits of the on-site visits.

BUDGET BREAKDOWN

Because of the unexpected response to having Pamela Matthews, Elaine Johnson, and Dr.
Miller available to visit sites and conventions to assist with Tech Prep planning and
implementation, we found it necessary to realign some of our grant funds. Because of the
Center's funding many off-site Tech Prep presentations to large groups, including conference
panel presentations, the booth, and hards-on, off-site workshops, travel expenses were a major
item in our continued successful dissemination efforts. Therefore, we realigned the grant's
funds to pay for the unexpected demands for "bringing Mohammed to the mountain” (as
opposed to bringing the mountain to Mohammed, which would have required a great deal more
money in both the long- and short-run). We spent the travel expense budget and made a
budget transfer from the Other Workshop Expenrses fund to the Travel Expense fund to enable
the Center to continue to provide the valuable training and information to areas away from the
Mt. Hood Community College Consortium district. This enabled our Center to continue with
sharing our experiences and expertise with other sites across the nation.

SUMMARY
In summary, the Center is exceeding its dissemination objectives, as outlined in our project.

. This project has significantly contributed to the educational reform movement in our
local high schools as well as to the reforms taking place nationally. This effort was
supported through a cooperative effort of Mt. Hood Community College faculty and other
staff, members of the Mt. Hood Cooperative Consortium, the Muitnomah County
Educational Service District, Oregon State University, and our local business and
industry representatives.

. The goal to increase articulation agreements was met. We increased articulation
agreements and number of students transcripting credits in many professional-technical

area of the college and in all six of the high school Certificate of Advanced Mastery
(CAM) areas.

The goals of providing a teleconferences and two workshops was exceeded by our
sponsoring one four-state applied mathematics teleconference and THREE workshops
for dissemination and traiiting in Tech Prep and Applied Academics.




. The Center exceeded its expectations in the number of visitations we provided, as well
as in the number of packets of information we disseminated (almost 3,000). We hosted
our largest group ever in May 1994-a group of 70 high schoo!l and community college
administrators and instructors from Eastern Washington, and two representatives from
New Zealand who were included in this group’s visitation.

. The Center made significant gains in integrating applied academics into the six CAMs
prescribed by the State of Oregon, as described in the enclosed Consortium Annual
Report.

. Staff development has been supported by sending district instructors to conventions,

such as AVA, and by providing the teleconference and workshops free to our
Consort.um’s member schools.

. The Center has provided information throughout our Consortium and to inquiring sites
by way of our newsletters, which are included in our general dissemination packets has
occurred.

. Dissemination materials that include course guidelines, sample articulation agreements,

counseling materials, marketing guidelines, applied mathematics and communications
packets, and many other extremely useful and popular dissemination materials were
developed.

. A booth that was used at conventions as a vehicle for catching the attention of
educators and administrators enabled all nine Centers to disseminate materials to a
huge audience. From the AVA convention alone, the Center created mailing labels of
over 375 requesting sites and distributed a set to each of the other eight sites, thereby
ensuring that 375 sites across the nation received information from each of the nine
demonstration sites in addition to the 200 sites that picked up materials at the booth as
provided by each of the nine sites. This alone meant that in just one weekend, 575
sites across the nation received information from all nine Demonstration centers. At
AACC in April 1994, we again disseminated over 400 sets of information to 400 different
sites across the nation, in addition to 185 additional sets being sent through mailing

labels following the conventioin. And at the 1994 AVA convention, each site
disseminated over 400 packets of information.

Mt. Hood Community College deeply appreciates the rapport and recognition we have been
able to maintain with the United States Department of Education through our participation in
the National Tech Prep Demonstration Center grant. We commend the United States
Department of Education for its foresight in planning, developing, and executing this vital

national educational reform compcnent. We look forward to working with the Department of
Education in future valuable education projects.




MT. HOOD COMMUNITY COLLEGE

NATIONAL TECH PREP DEMONSTRATION CENTER

CONCLUD!NG REPORT

The following is the concluding report for the Mt. Hood Community College National Tech Prep
Demonstration Center grant, implemented in January 1993 and ending December 31, 1994.
This report reflects the Center's accompiishments and activities during this period.

DISSEMINATION OF INFORMATION

Because this grant's major purpose was dissemination of information and evaluation, this was
also Mt. Hood Community College's major thrust in the majority of the Center's activities.
Although activities slowed considerably toward the end of the grant period, our efforts have
been highly rewarding to those beneficiaries of our dissemination activities.

As of December 31, 1994, the Center has provided packets of information to over 2,770
sites over the nation and in five foreign countries. In response to requests for
information, we developed supplemental packets of articulaticn agreements, high school
course guides, counseling, and marketing guidelines. These were added to our general
packet of information and sent as additional information to sites requesting such
information.

Pamela Matthews and Elaine Johnson provided the Center with packets of their

integrated and applied leaming packets in communications and mathematics, and these
packets were also sent to requesting sites.

The Center has hosted 63 group visitations to the Mt. Hood Community College campus
and to our eight area high school tech prep sites. These groups have come from 27
states and have consisted of from 1 to 50 individuals. The Center also hosted
visitations from New Zealand and Australia. Associate deans Pamela Matthews and
Elaine Johnson of the Mt. Hood Community College Mathematics and Literature and
Composition Divisions, respectively, participated in these presentations, which were
supplemented by visitations to our eight district' high schools to enable these groups to
get first-hand information from active Tech Prep programs. Our counseling department
also cooperated by providing information to visiting groups in the form of question-
answer sessions and written materials on how to coordinate and promote Tech Prep

and Applied Academics. Appendix E contains a breakdown of the visitation sites and
material dissemination sites.

The Center developed a convention booth that represents all nine NTDP Centers. To
date, we have presented this booth at the 1993 and 1994 AACC national conventions
and to the 1993 and 1994 AVA national conventions. Over 1,000 organizations walked
away from the AVA convention with dissemination materials from all nine Centers and
an additional 700+ received dissemination materials by way f their leaving their cards
or names/addresses at the booth, which were then made intc labels at the Mt. Hood
Center and sent to the other eight centers after the conventions had concluded.
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Jack Miller presented, both as a featured speaker as well as a panel participant, at a
variety of conferences, including the Naticnal Tech Prep Network Convention in
Anaheim, and the AACC League of Innovation, the AVA in Nashville, the Tech Prep
conference in Atlanta, and the Work Now and In the Future Workshop in Portland.

Michael Dillon also presented at a variety of organizations and conventions since taking
over Dr. Miller's positiorn.

Both Pamela Matthews and Elaine Johnson presented, both as featured speakers at
conventions and meetings and as facilitators at hands-on workshops in the area of
Applied Mathematics and Applied Communications, respectively. Appendix A lists the
presentation activities of Pamela Matthews, Elaine Johnson, and Jack Miller.

We advertised our state-of-the-art program in the prominent Oregon Business
Magazine, which has a distribution througnout Oregon of over 20,000 businesses and
organizations. This magazine is also available at Oregon tourist bureaus.

Numerous telephone assistance consultations have been handled over the past two
years. These consultations have ranged from answering a few questions to responding
in depth !o help problem solve for an emerging tech prep program.

Five newsletters have been produced and distributed to local organizations as well as
to out-of-area locations via the dissemination packet.

The Center produced a video tape entitled, Oregon’s Dream, to promote the Oregon
Tech Prep movement nationally. This project was in cooperation with Dr. Dale Parnell
of Oregon State University.

The Center also sponsored a hands-on training workshop entitled, '"Teaching
Mathematics in a 21st Century School, " and a three-state teleconference on applied
mathematics and the graphing calculator.

The Center presented a Tech Prep/Applied Academics workshop for our region and for
out Consortium member schools in April 1994. This workshop approached the Tech
Prep movement from the administrative, instructor, and counselor perspective. It was
an ali-day workshop, hosted on the MHCC campus. The presenters were from the

National Tech Prep Demonstration Center in Southern Maryland. (See Appendix C for
the brochure.)

The Center recently co-sponsored a Joint Workshop on Curriculum Articulation in
Mathematics.

The Center sponsored a staff-development project supported in the main by Boeing

Corporation and involving twelve teachers and fourteen high school students in a four-
week summer intemship program.

The Center produced the 1994 Annual Report for our consortium. This report has beer
highly praised by all those who have received a copy. (See Appendix F for this report.)




. The Center has developed a series of applied academics information packets in
mathematics, English, and Economics, through the cooperation and participation of
Pamela Matthews in Mathematics, Dr. Elaine Johnson in Literature and Composition,

and Ted Scheinman in Economics, respectively. Copies of these packets are included
with this reporis in Appendix G.

. The Office of Research, Planning, and Computer Services at Mt. Hood Community
College prepared some research material for articulated courses, found in Appendix D.
Along with this is the final evaluation report of the Northwest Regional Education

Laboratories, the independent evaluators hired to evaluate the effectiveness of this grant
in our Consortium.

TECHNICAL ASSISTANCE TO OTHER SITES

Our technical assistance efforts have been especially effective. We have been using our
district's multi-talented personnel to provide this assistance to sites across the nation.

. Associate Dean of Mathematics Pamela Matthews, Associate Dean of Literature and
Composition Dr. Elaine Johnson, and Dean of Professional Technical Development Dr.
Jack Miller have visited a variety of sites across the nation to provide information on
how to set up Tech Prep programs and integrate vocational and academic curriculum
with both applied academics and integrated academics. Sites visited include areas in
Alabama, Arizona, lllinois, lowa, Montara, Texas, and Washington. Appendix A is a
complete listing of these sites.

. In addition, both Pamela Matthews and Elaine Johnson have presented valuable hands-
on workshops to many groups over the nation. Both are nationally recognized leaders

in applied and/or interactive academics. Please see Appendix A for a listing of sites
visited.

The Center has provided extensive awareness programs for our District's high schools

through the MHCC Counseling Office, particularly through the fine efforts of Kathleen
Waldron.

. Mt. Hood Economics instructor Ted Scheinman is developing an applied economics
course for our area’s high schools, sponsored by the Mt. Hood Cooperative Consortium.

This course will be shared with requesting sites across the natlon orice it is formalized
and has been tested in the classroom.

High school tech prep instructor internships have been experienced this summer
through a cooperative effort with Boeing, Fred Meyer, and Fujitsu.

. Some technical assistance has also been handied through phone requests.

The Center has continued to work closely with the other National Tech Prep
Demonstration Centers to plan dissemination projects and presentation activities, such

as a workshop panel presented at the 1993 AVA convention and at other national
conventions.




PROGRESS IN COLLECTING AND ANALYZING DATA

Because we realize that data collecting and analyzing is highly important to the success of our
project, we have spent many hours working with our outside project evaluators. Dr. Tom
Owens, our project evaluator from Northwest Regional Education Laboratory, has developed

evaluation data and has L<en collecting and analyzing the Center's achievements and student
success. Specifically:

The MHCC Consortium members have provided input to NW Regional Education
Laboratory on defining Tech Prep curriculum and students.

NW Regional Education Laboratory participated in the May one-day Consortium retreat
to outline strategies for data collection and analysis.

Multnomah ESD, through the MHCC Consortium Coordinator, Vern Halcromb, is
assisting NW Regional Education Laboratory in gathering data for all regional high
schoc's regarding retention of Tech Prep student enroliment.

The NW Regional Education Laboratory presented data information and analysis to the
Tech Prep Centers' National Review Committee, chaired by Dr. Dale Parnell of Oregon
State University. This commiittee includes Dr. Dan Hull of CORD and Dr. Debra Bragg
of the Center for Research and Vocational Education.

NW Regional Educational Laboratory attended a research and evaluation meeting in
Niarch that was sponsored by the United States Departmeitt of Education. Dr. Owens
is a participant in the Mathematica Prsject that is evaluating Tech Prep activities for
PEP.

At MHCC, the office of institution research and admission and records has met with NW
Regional Educational Laboratory to develop computer programming for data collection

and analysis for articulated students. A copy of this final report is located in
Appendix D.

Appendix F contains the Consoruum’'s 1994-1995 Annual Report, which lists the
statistics of our achievements, including the number of articulation agreements that have
now been set up, the number of students participating in Tech Prep activities, and other
pertinent data.

Our program efforts in obtaining statistics on student completion, curriculum
improvement, and secondary and post-secondary articulation efforts have been

evaluated through questionnaires and follow-up studies by NW Regional Education
Laboratory.

These activities have been implemented during the past two years as part of the United States
Department of Education grant responsibility. This is in addition to MHCC's and the
Consortium's efforts to provide data as reflected in the annual Benchmaris and Miiestones
report that lists the Consortium's objectives, visions, and acconiplishments.
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PROBLEMS ENCOUNTERED

Overall, the MHCC National Tech Prep Demonstration Center project went very well; the goals
of dissemination were exceeded. Our District continues to maintain a high level of interest and
intensity in the Tech Prep movement, particularly in the new CAM/CIM program proscribed by
the Oregon Department of Education. One major problem we encountered was having to
invest far more of the grant funds in travel than had been anticipated. We did not anticipate
the popularity of our major "actors,” namely Pamela Matthews, Elaine Johnson, and Jack Miller,
all of whom have been called upon to travel to present werkshops and provide guidance in tech
prep and applied academics. Sending these individuals to work on-site with large groups was
a big payoff, however, to those sites who received the benefits of the on-site visits.

BUDGET BREAKDOWN

Because of the unexpected response to having Pamela Matthews, Elaine Johnson, and Dr.
Miller available to visit sites and conventions to assist with Tech Prep planning and
implementation, we found it necessary to realign some of our grant funds. Because of the
Center's funding many off-site Tech Prep presentations to large groups, including conference
nanel presentations, the booth, and hands-on, off-site workshops, travel expenses were a major
item in our continued successful dissemination efforts. Therefore, we realigned the grant's
funds to pay for the unexpected demands for "bringing Mohammed to the mountain" (as
opposed to bringing the mountain to Mohammed, which would have required a great deal more
money in both the long- and short-run). We spent the travel expense budget and made a
budget transfer from the Other Workshop Expenses fund to the Travel Expense fund to enable
the Center to continue to provide thie valuable training and information to areas away from the
Mt. Hood Community College Ccnsortium district. This enabled our Center to continue with
sharing our experiences and expertise with other sites across the nation.

SUMMARY
In summary, the Center is exceeding its dissemination objectives, as outlined in our project.

. This project has significantly contributed to the educational reform movement in our
local high schools as well as to the reforms taking place nationally. This effort was
supported through a cooperative effort of Mt. Hood Community College faculty and other
staff, members of the Mt. Hood Cooperative Consortium, the Multnomah County
Educational Service District, Oregon State University, and our local business and
industry representatives.

. The goal to increase articulation agreements was met. We increased articulation
agreements and number of students transcripting credits in many professional-technical

area of the college and in all six of the high school Certificate of Advanced Mastery
(CAM) areas.

. The goals of providing a teleconferences and two workshops was exceeded by our
sponsoring one four-state applied mathematics teleconference and THREE workshops
for dissemination and training in Tech Prep and Applied Academics.
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. The Center exceedea its expectations in the number of visitations we provided, as well
as in the number of packets of information we disseminated (almost 3,000). We hosted
our largest group ever in May 1994-a group of 70 high school and community college
administrators and instructors from Eastern Washington, and two representatives from
New Zealand who were included in this group’s visitation.

. The Center made significant gains in integrating applied academics into the six CAMs
prescribed by the State of Oregon, as described in the enclosed Consortium Annual
Report.

. Staff development has been supported by sending district instructors to conventions,

such as AVA, and by providing the teleconference and workshops free to our
Consortium's member schools.

. The Center has provided information throughout our Consortium and to inquiring sites
by way of our newsletters, which are included in our general dissemination packets has
occurred.

. Dissemination materials that include course guidelines, sample articulation agreements,

counseling materials, marketing guidelines, applied mathematics and communications

packets, and many other extremely useful and popular dissemination materials were
developed.

. A booth that was used at conventions as a vehicle for catching the attention of
educators and administrators enabled all nine Centers to disseminate materials to a
huge audience. From the AVA convention alone, the Center created mailing lab:ls of
over 375 requesting sites and distributed a set to each of the other eight sites, thereby
ensuring that 375 sites across the nation received information from each of the nine
demonstration sites in addition to the 200 sites that picked up materials at the booth as
provided by each of the nine sites. This alone meant that in just one weekend, 575
sites across the nation received information from all nine Demonstration centers. At
AACC in April 1994, we again disseminated over 400 sets of information to 400 different
sites across the nation, in addition to 185 additional sets being sent through mailing

labels following the conventioin. And at the 1994 AVA convention, each site
disseminated over 400 packets of information.

Mt. Hood Community College deeply appreciates the rapport and recognition we have been
able to maintain with the United States Department of Education through our participation in
the National Tech Prep Demonstration Center grant. We commend the United States
Department of Education for its foresight in planiing, developing, and executing this vital
national educational reform component. We look forward to working with the Department of
Education in future valuable education projects.
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PRESENTATIONS

by
Dr. Jack Miller, Dean
Professional Technical Development

Ms. Pamela Matthews, Associate Dean
Mathematics Division

Dr. Elaine Johnson, Associate Dean
Literature and Composition Division



PRESENTATIONS

Pamela Matthews, Associate Dean
Mathematics Division

Tech Prep Video, Mt. Hood Community College

Presentation: Evergreen School District,
Vancouver, Washington

Workshop/Presentation:  National Tech Prep
Conference, Atlanta, Georgia

Presentation:  Northwest Math Conference,
Portland, Oregon

Presentation: Central Valley High School,
Spokane, Washington

Presenter/Workshop: MHCC Mathematics
Teleconference and Workshop

Presentation: "Restructuring  Education:
Building a 21st Century Workforce"
Convention, Waco, Texas

Panel presentation at American Vocational
Association, Nashville, Tennessee

Presentation: League of Innovation, New
Orleans, Louisiana

Presentation: (with Dale Pérnell) Oregon State
University Telecourse, Salem, Oregon

Presentation: Teachers Teaching with
Technology - Transit Conference - Fort Worth,
Texas

Presentation: Western Regional NCTM
Conference, San Francisco, California

Presentation’ Gam Barlow High School,
Gresham, Cregon

Workshop:
Hampshire

Tech Prep Connection, New

Presentation/Workshop: College of Sequoias,
Fresno, California

Presentation:. MHCC Forum on Educational
Reform, Gresham, Oregon

Presentation. NTPN Conference, Baltimore,
Maryland

Presentation/Werkshop/Keynote Speaker: State
Tech Prep Conference, Arizona

Presentation. Northwest Regicnal Tech Prep
Conference, Seattle, Washingtan

Workshop: Mojave Community College, Arizona
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PRESENTATIONS

Dr. Elaine Johnson, Associate Dean
Literature and Composition Division

Presentation: "Option for Change,” New York
Tech Prep Conference, Syracuse, New York

Presentation: Boeing Tech-Prep and Language
Arts Conference, Mt. Hood Community College,
Gresham, Oregon

Presentation:  Central Valley High School,
Spokane, Washington

Presentation: Washington Association of
Occupational Educators’ Fourth Annual
Conference, Yakima Valley Community College,
Yakima, Washington

Presentation: Systems Thinking Conference,
Boston, Massachusetts

Presentation: Canadian Conference for
Advanced Placement English Teachers,
Edmonton, Alberta, Canada

Presentation: Chemeketa Community College
Humanities Faculty, Salem, Oregon

Presentation/Workshop: Yakima School District
Vocational-Technical Directors/Language Arts
Faculty, Yakima, Washington

Presenter: "Tech Prep Associate Degree,"
Telecourse by Dale Parnell, Chemeketa
Community College, Salem, Oregon

Presenter: Student Success Strategies
Conference, Portland, Oregon

Participant; Washington Conference on
Collaborative Learning, Bellevue, Washington

Presenter/Workshop:  Keynote speaker and
Workshop presenter for K-12 and Community
College Faculty and Administrators, Spokane
Community College, Spokane, Washington

Presenter: Barlow High School Facuity (n-
service, Gresham, Oregon

Presenter: National Tech-Prep Network,
Baltimore, Maryland

Presenter:  Northwest Regional Tech Prep
Conference, Seattle, Washington

Presenter: Montana State-wide Tech Prep
Conference, Great Falls, Montana

Presenter: Demonstration Site Presentation for
Tech-Prep, Capital Aiea Partners for
Educational Reform, Richmonu, Virginia, at Mt.
Hood Community College, Gresham, Oregon

Cocrdinator:  Swinburne University, Australia,
MHCC Teacher Exchange program
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PRESENTATIONS

by Dr. Jack Miller

January 1993

Tech Prep Model Programs Meeting, Dallas,
Texas

February 1993

Washington Regional Consortium, Walla Walla,
Washington

April 1993

School to Work Transition Meeting,
Washington, D.C.

AACC Conference, Portland, Oregon
May 1993

National Tech Prep Conference, Anaheim,
California

June 1993

Education Service Center, Region XlI, Austin,
Texas

July 1993

Tech Prep Pre-Conference Workshop, Portland,
Oregon

CIA Summer Meeting and Leadership [nstitute,
Bend, Oregon

August 1993

Regiona! Coordinators of Professional-Technical
Education Deans' Retreat, Coos Bay, Oregon

September 1993

Fall National Tech Prep Network Conference,
Atlanta, Georgia

October 1993

COMBASE Programs, Colorado Springs,
Colorado

November 1993

Work Mow and In The Future Conference,
Portland, Oregon

Applied Academics Workshop, Waco, Texas
December 1993

American Vocational Association Convention,
Nashville, Texas

January 1994

League of Innovation Conference, New Orleans,
Louisiana

Colin County Community College Regional
Conscrtium Workshop, Dallas, Texas
February 1994

Internaticnal Conference for Community College
Chairs and Deans, Phoenix, Arizona

Student Success Conference, Portland, Oregon
March 1994

Gulf Coast Community College National Post-

Secondary Aliiance Conference, Missis;s,ippi
April 1994

AACC Convention, Washington, D.C.

National Tech Prep Network Convention,
Baltimore, Maryland

Northwest Regional Tech Prep Conference,
Seattle, Washington

First Annual Montana Tech Prep Conference,
Great Falls, Montana

MHCC Strawberry Short Course
May 1994

Celebration of Teaching Excellent, Austin, Texas
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NATIONAL TECH PREP

DEMONSTRATION CENTER

NEWSILETITIER

Michaet Dillon, Dean

Community and Workforce Development
Marcia Dier, Coordinator, NTPDC, Writer/Editor
(503) 667-7394; FAX (603) 667-7679

GOODBYE,
JACK

DR. JACK MILLER, past Director of the MHCC
National Tech Prep Demonstration Center, retired
June 1994. Dr. Miller began his career at Mt. Hood
Community Coliege in 1970 and served in various
Associate Dcan and Dean positions in different
areas of the college during his tenure. He will begin
his retirement years by vacaticning in Mexico with
his wife, Shirley. When asked what he plarined to
after that, Dr. Miller said that he currently has no
plans to do anything but simply relax for at least the
next year and get in a lot of boating.

Michael Dilion, Dean of Community and
Workforce Development, has assumed responsi-
bility as the Director of the MHCC Nationa! Tech
Prep Demonstration Center for the remainder of the
grant, which ends December 31, 1994. Michael will
also be working with Oregon’s Workferce 2000
project for the next year as well as meeting his other
MHCC responsibilities.

Marcia Dier, Coordinator for the MHCC National
Tech Prep Demonstration Center, will continue with
the Demonstration Grant to its conclusion in
December. She is responsible for setting up
visitations, disseminating materials, and
spearheading the nine-national-demonstration-
centers’ cooperative booth at national conventions,
such as at AVA in December, in response to the
wishes of the U.S. Department of Education.

Mt. Hood Community College
INSTRUCTIONAL SERVICES
26000 SE Stark Street

Gresham, Oregon 97030

TECH PREP
WORKSHOP

A GREAT
SUCCESS!

THE MHCC NATIONAL Tech Prep Demonstraticn
and the Mt. Hood Regionat Cooperative Consortium
co-sponsored a district-wide Tech Prep/Applied
Academics workshop in April.

Fifty high school and community college
administrators, instructors, and counselors attended
the all-day workshop. The morning session was a
general session in which an overview of the MHCC
National Tech Prep Nemonstration Center was
presented. This was faliowed by a presentation on
Applied Communications by Dr. Elaine Jehnson,
Associate Dean of the Literature and Composition
Division, and a presentation on Single-Track
Mathematics by Pameta Matthews, Asscciate Dean
of the Mathematics Division. The afternoon’s guest
presenters then held a question-answer session.

The aftemoon was composed of three
concurrent workshops: one for administrators, one
for instructors, and one for counselors. The
presenters for each of these afternoon sessions
were from Maryland. Dr. James Marlett, Principal of
Calvert County High School in Prince Frederick
spoke on "The High School Principal's Role in
Implementing Tech Prep." Suzanne Kistler, a
science teacher, and Marion Steinbach, a
mathemiatics teacher, spoke on "Integrated Learning
- A Teachers Perspective." Pete Cevenini,
Vocational Evaluator for Charles County Career &
Technology Center, presented the topic,
"Developing Comprehensive $upport Services for All
Tech Prep Students."

Spring-Summer 1994 - Page 1
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The Mt. Hood Consortium has hosted 48 groups,
varying from one to fifty individuals, and sent
information to over 1,797 sites, as shown below:

State Visitations Materials
Alaska - 3
Alabama - 5
Arkansas - 1
Arizona 3 16
California 7 48
Colorado 2 16
Connecticut -- 1
Delaware - 4
Florida 1 22
Georgia - 10
Hawaii 2 5
lowa 1 13
Idaho - 3
Winois - 38
Indiana - 9
Kansas -- 14
Kentucky - 1
Louisiana 3 5
Massachusetts - 10
Maryland 1 6
Maine -- 3
Michigan - 12
Minnesota 1 15
Mississippi -- 7
Missouri - 22
Montana 3 8
Nebraska - 3
Nevada 1 6
New Hampshire -- 8
Now Jersey - 8
New Mexico - 3
New York - 16
North Carolina 1 8
North Dakota - 5
Oklahoma 1 6
Ohio -- 19
Oregon 1 14
Pennsylvania - 10
Rhode Island 1 4
South Carolina 1 8
South Dakota - 7
Tennessee - 16
Texas 2 41
Utah - 7
Virginia 1 16
Vermont - 3
Washington 6 25
Wisconsin 1 10
West Virginia - 5
Wyoming 1 4
Washington DC - 5

Country Visitations Materials
Palau - 4
Yugoslavia - 1
New Zealand 5 5
Austratia 2 2
Virgin Islands - 2
Micronesia & Guam - 2
British Columbia - 2
England - 2
Canada - 3

MT. HOOD
CONSORTIUM
IMPLEMENTS CAMS

IN THEIR ONGOING efforts to
improve their educational systems
and to meet the newly established
Oregon State Department of
Education guidelines, the Mt. Hood
Consortium member schools are continuing with
implementation of the Certificate of Advanced
Mastery (CAM) programs.

Many of the high schools already have made
significant strides in implementing several CAMs,
but a lot of work lies ahead over the next several
years to realize full implementation. To assist high
schools in establishing CAMs, the Consortium plans
to concentrate on staff development, which is an
integral part of the CAM strategy.

The CAMs are occupational clusters and career
paths that offer high school students a wide range
of alternatives. Each CAM has, at its central core,
an emphasis on integrated/applied academics to
ensure that each students leaves high schools fully
prepared to handle the demands of today's
technological workplace. ‘

The six designated CAM areas are Ais and
Communications  (programs related to the
humanities and to the performing, visual, literary,
and media arts); Business and Management
(Programs related to the business environment);
Health Services (programs related to the promotion
of heath as well as the treatment of injuries,
conditions, and disease); Human Resources
(programs related to economic, political, and social
systems); Industrial anc Engineering Systems
(programs related to the technologies necessary to
design, develop, install, or maintain physical
systems); and Natural Resource Systems (programs
related to the environment and natural resources).

The benefits of the CAM-structured high school
are many. It requires an interdisciplinary approach
to education and reduces student tracking. It
replaces the aimless shopping mall approach to
class selection with a directed, sequenced course
design. Ultimately, it involves students with the
educational process and enables them to see how
important it is, to their occupational futures, to have
a sound basic education in mathematics, science,
and verbal and written communications—all of which
are interdisciplinary skills.

Spring-Summer 1994 - Page 2
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Appendix C

JOINT WORKSHOP ON
CURRIC.JLUM ARTICULATION IN MATHEMATICS




| :

Joint Workshop on
Curriculum Articulation

in Mathematics

Centennial School District
>m e

Mt. Hood Community College

&by

Reynolds School District

Mt. Hood Community College
ATO NSF Grant Project
October 18, 1994
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Application-Based, Technology-Supported, One-Track
(ATO) Mathematics Curricalum Grant Project

Funded by NSF
September 1994 - August 1997

"There are three aspects of instruction that must be considered in achieving a
balanced, coherent mathematics program. First, there is the content students
are expected to learn; second, the classroom leacher must possess both the
content knowledge and the pedagogical know-how to involve students in learning
that content; and finally, an assessment system must be in place that will
determine to what extent students have developed mathematical power." (NCTM
Working Draft, Assessment Standards for School Mathematics, October, 1993)

The MHCC application-based, technology-supported, one-track mathematics curriculum
(ATO) program is a model of a balanced, coherent mathematics program for all students in
entry-level mathematics courses. It acknowledges the challenges of education reform in
mathematics that are common to all schools that teach _thc mathematics addressed in the NCTM

Standards.

The objectives of this project are:

OBJECTIVE 1: To develop and publish course materials for Levels Il and Il of ATO; a
textbook for each level that fully integrates the use of technology, and a hands-on activities
and real-world interdisciplinary applications supplement, each targeting the needs of

. community college students.

OBJECTIVE 2: To develop a framework for the ongoing staff development of community
college adjunct mathematics faculty to enable them to effectively deliver a coherent

mathematics curriculum.

OBJECTIVE 3: To develop in collaboration with middle schools and high schools in the
community college district an articulated coherent mathematics curriculum that addresses
content-based proficiency assessment strategies, and supports uniform implementation of the

NCTM Standards in mathematics education.

2 r 9/94
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CENTENNIAL SCHOOL DISTRICT
MATHEMATICS TEACHERS

We believe all students can be successtul in
mathematics.

We believe we should have a unified
curriculum in the Centennial School
District.

We believe we should embrace change in
order fo meet the needs of our students.

We believe all students should always have
access to current technology.

We believe we should be accountable fo the

philosophy of the Centennial School
District mathematics curriculum.

April 1, 1993




Mathematics Division

PHILOSOPHY STATEMENT

Mt Hood Cemmunity Callege, 1984

WE BELIEVE...

Interactive Mathematics is instrumental to success in 21st century education refoim.
Every motivated student can experience success in learning mathematics.
Students better retain information if they participate in its discovery and application.

Students learn best in context—that is, where they can relate what they are learning to their personal
experience.

Students should be given the opportunity to understand concepts (rather than just master
techniques) in order to transfer this knowledge.

Students should have access to calculators and other technology to empower them in their learning
and to enable them to relate what they are learning to the way it is experienced in the workplace.

All learning styles should be considered in teaching mathematics, and evaluation of student

. performance should incorporate this diversity.

Learning and appreciating tnathematics is a life-long experience.

The real world should be simulated in the educational setting by incorporating team learning
experiences.
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Reynolds School District
Mathematics Team

PHILOSOPHY STATEMENT
(May 17, 1994)

WE BELIEVE...

Individuals and their ideas must be recognized, respected, and valued in all
classrooms.

Every motivated student can experience success in learning mathematics.

Presenting mathematics in a variety of ways is beneficial to all students and better
meets individual needs.

As teachers of mathematics, we must allow students the opportunity to discover and
construct their own understanding of mathematical concepts.

Students must actively participate in the learning process in oxder to make
matheriatical connections.

Mathematical concepts that are integrated with real life applications and/or
personal experieaces Fecome more valuable and are consequently better retained.

Teachers and students need to recognize that disequilibrium is a part of learning
and as a result they should celebrate setbacks as well as successes.

The calculator is an essential tool for learning mathematics, therefore, students
should not be denied use of calculators.

The use of current technology enhances the presentation and learning of

mathematical concepts and aliows access to topics which otherwzse might not be
possible to investigate.

Mathematics impacts all areas of human endeavors and offers to students special
opportunities to discover the power of thought.

We believe all teachers should respect each other by accepting both personal and

professional diversity, and participate in a strong support network within our
mathematics community.
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WHAT IS INTERACTIVE MATHEMATICS AT MT. HOOD COMMUNITY COLLEGE?

Mathematics at MHCC is interactive in the following three ways:

¢ Students are actively involved with other students and the instructor in their
learning of mathematics.
Algebra, gecnietry, probability, data analysis, and statistics are integrated in
each level of interactive mathematics.
Applications from other disciplines are incorporated to establish a strong
connection between mathematics and the real world.

To facilitate the learning of mathematics as prescribed by the NCTM Standards and
the SCANS documents, an interactive mathematics class includes the following
components:

¢ Problem solving activities provide students the opportunity to develop and apply
a variety of strategies to solve problems, verify and interpret results with
respect to the original problem situation, generalize solutions and strategies to
new problem situations. Through this experience students acquire confidence in
using mathematics meaningfully and are able to fcrmu:late problems from
situations within and outside of mathematics.

An emphasis on oral and written communication enables students to reflect on
and clarify their own thinking about mathematical ideas and situations. Through
communication, students learn to appreciate the value of mathematical language
and notation.

The connection of mathematics to the real world is seen as students apply
mathematical thinking and modeling to solve problems that arise in disciplines,
such as art, music, psychology, science, and business. This leads students to

value the role of mathematics in our cuiture and ever-changing technological
society. :

The use of technology provides the student with alternative ways to experience
mathematics: numerically, graphically, and algebraically. Technology allows the
modeling of realistic problem situations without the tedium of “number
crunching”.

Team activities and projects support cooperative learning, and provide the
opportunity to develop team skills necessary to work in the real world.

Guided discovery learning activities help the student take responsibility for
his/her learning and develop a mechanism to "learn how to learn.” By
investigating patterns, exploring concrete, pictorial, and graphical models
students create their own understanding of mathematical concepts.

By integrating algebra, geometry, probability, data analysis, and statistics, in
each of the four interactive levels, students will see mathematics as an
integrated whole.

MATHEMATICS DIVISION
SEPTEMBER 1994




I MHCC ATO MATHEMATICS CURRICULUM
I BACCALAUREATE PREP/TECH PREP COURSE SEQUENCE

I Interactive Mathematics Level |

MTH 80
Manufacturing Tech program,
Environmental, Safety and Haz. Mat.

I Interactive Mathematics Level 11
(recommended for CIM proficiencies)

Interactive Mathematics Level Il Management program,
nteractive Ma atics Leve
I (recommended for CAM proficiencies) Foresgi‘f;)g ram
' 1 MTH 212" MTH 85
MTH 243* MTH 213* | Forestry program
l ] ONLY
MTH 244*
Interactive Mathematics Level IV
(Satisfies PASS proficiencies)
I MTH 241* MTH 251*
|
i MTH 252*
MTH 231" B MTH 45
MTH 253* Medical Asst.
I l Program ONLY
MTH 254*
I 1
MTH 255* *Currently satisfies AA-OT requirement
l MTH 256*
* « MTH 10 Interactive Mathematics IA KEY
I * « MTH 20 Interactive Mathematics 1B * Course requires at least
v MTH60 Interactive Matherr atics 1A " scientific tglculator asta
v MTH65 Interactive Mathematics lIB (T1-34 recommended)
l v MTH 80, 85 Technical Mathematics 1, I ¢ Computer lab included
v MTH 95 Interactive Mathematics [ll (formerly Intermediate Algebra) (fee required)
¢ MTH 105 Introduction to Comtemporary Mathematics & Computer lab may be required
v MTH 111 Pre-Calculus I: Elementary Functions v Graphing calculator is required
v MTH 112 Pre-Calculus II: Trigonometry & Analytical Geometry (T1-82 recommended)
* « MTH 211 , 212,213 Fundamentatls of Elementaty Mathematics . Graph]ng calculator may be used
¢ MTH 231 Discrete Mathematics (T1-82 recommended)
¢v MTH 241 Elementary Calculus
¢+ MTH 243 Introduction to Probability & Statistics |
¢ * MTH 244 Statistics |1
* MTH 251, 252, 253 Differential and Integra! Calculus
* MTH 254, 255 Vector Calculus 1, Il
& * MTH 256 Applied Differential Equations -
o BEST COPY AVAILABL%/94
ERIC 30




NCTM EVALUATION STANDARDS FOR GRADES §-12

GENERAL ASSESSMENT
A STANDARD 1: ALIGNMENT
Methods and tasks for assessing students' learning should be aligned with the curriculum's-

¢ goals, objectives and mathematical content;
¢ relative emphasis given to various topics and processes and their relationships; .
¢ instructional approaches and activities, including the use of calculators, computers and manipulative.

A STANDARD 2: MULTIPLE SOURCES OF INFORMATION
Decisions concerning students' learning should be made on the basis of a convergence of information obtained from a varicty of
sources. These sources should encompass tasks that-
¢ demand different kinds of mathematical thinking;
¢ present the same mathematical concept or procedure in different contexts, formats, and problem situations.
A STANDARD 3: APPROPRIATE ASSESSMENT METHODS AND USES
Assessment methods and instruments should be selected on the basis of—
¢ the type of information sought;
¢ the use to which the information will be put;
¢ the development and maturity of the student.
The use of assessment data for purposes other than those intended is inappropriate.

STUDENT ASSESSMENT

A STANDARD 4: MATHEMATICAL PCGWEX
The assessment of students' mathematical knowledge should yield information about their-
¢ ability to use mathematical language to communicate ideas;
¢ ability to reason and analyze;
¢ knowledge and understanding of concepts and procedures;
¢ disposition toward mathematics;
¢ understanding of the nature of mathematics;
¢ integration of these aspects of mathematical knowledge.
A STANDARD 5: PROBLEM SOLVING
The assessment of students' ability to use mathematics in solving problems should provide evidence that they can— -
¢ formulate problems; '
¢ apply a variety of strategies to solve problems;
¢ solve problems;
¢ verify and interpret results;
¢ generalize solutions.
A STANDARD 6: COMMUNICATION
The assessment of students' ability to communicate mathematics should provide evidence that they can—
¢ express mathematical ideas by speaking, writing, demonstrating, and depicting them visually;
¢ understand, interpret, and evaluate mathematical ideas that are presented in written, oral, or visual form;
¢ usc mathematical vocabulary, notation, and structure to represent ideas, describe relationships and model situations.
A STANDARD 7: REASONING
The assessment of students' ability to reason mathematically should provide evidence that they can-
¢ use inductive reasoning to recognize patterns and form conjectures;
use proportional and spatial reasoning to solve problems;
use deductive reasoning to verify conclusions, judge the validity of arguments, and coastruct valid arguments.
analyze situations to determine common properties and structures;
appreciate the axiomatic nature of mathematics.
A STANDARD 8: MATHEMATICAL CONCEPTS
The assessment of students' knowledge and understanding of mathematical concepts should provide evidence that they can—
label, verbalize, and define concepts;
identify and generate examples and nonexamples;
use models, diagrams, and symbols to represent concepts;
translate from one mode of representation to another;
recognize the various meanings and interpretations of concepts;
identify properties of a given concept and recognize conditions that determine a particular concept;
compare and contrast concepts.
in addition, assessment should provide evidence of the extent to which students have intcgrated their knowledge of various concepts.

> o
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A STANDARD 9: MATHEMATICAL PROCEDURES

The assessment of students' knowledge of procedures should provide evidence that they can—
recognize when a procedure is appropriate;

give reasons for the steps in a procedure;

reliably and efficiently execute procedures;

verify the results of procedures empirically (e.g. using models) or analytically;,

recognize correct and incorrect procedures;

generate new procedures and extend or modify familiar ones;

appreciate the nature and role of procedures in mathematics.

A STANDARD 10: MATHEMATICAL DISPOSITION

The assessment of students' mathematical disposition should seek information about their—
confidence in using mathematics to solve problems, to communicate ideas, and to reason;
flexibility in exploring mathematical ideas and trying alternative methods in solving problems;
willingness to persevere in mathematical tasks;

interest, curiosity, and inventiveness in doing mathematics;

inclination to monitor and reflect on their own thinking and performance;

valuing of the application of mathematics to situations arising in other disciplines and everyday experience;
appreciation of the role of mathematics in our culture and its value as a tool and as a language.

PROGRAM ASSESSMENT

A STANDARD 11: INDICATORS FOR PROGRAM EVALUATION

Indicators of a mathematics program's consistency with the Standards should include-

L / student outcomes;

L / program expectations and support;

¢ equity for all students;

L / curriculum: review and change.

In addition, indicators of the program's match to the Standards should be collected in the areas of curriculum, instructional
resources, and forms of instructions, '

A STANDARD 12: CURRICULUM AND INSTRUCTIONAL RESOURCES

In an evaluation of a mathematics program's consistency with the Curriculum Standards, the examination of curriculum and
instructional resources should focus on-

goals, objectives, and mathematical content;

relative emphases of various topics and processes and their relationships;

instructionai approaches and activities;

articulation across grades;

assessment methods and instruments;

availability of technological tools and support materials.

A STANDARD 13: INSTRUCTION

In an evaluation of a mathematics program's consistency with the Curriculum Standards, instruction and the environment in which
it takes place should be examined, with special attention to-

mathematical content and its treatment;

relative emphases assigned to various topics and processes and the relationship among them;
opportunities to learn;

instructional resources and classroom climate;

assessment methods and instruments;

the articulation of instruction across grades.

A STANDARD 14: EVALUATION TEAM

Program evaluations should be planned and conducted by-

individuals with expertise and training in mathematics education;

individuals with expertise and training in program evaluation;

individuals who make decisions about the mathematics program;
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NCTM Standards for Teaching Mathematics

SIX STANDARDS FOR TEACHING MATHEMATICS UNDER FOUR CATEGORIES:

¢ Tasks are the projects, questions, problems, constructions, applications, and exercises in which students
engage. They provide the intellectual contexts for students' mathematical development.

¢ Discourse refers to the ways of representing, thinking, talking, and agreeing and disagreeing that
teachers and students use to engage in those tasks.

¢  Environment represents the setting for learning. It is the context in which the tasks and discourse are
embedded; it also refers to the use of materials and space.

¢ Aunalysis is the systematic reflection in which teachers engage. It entails the ongoing monitoring of
classroom life—how well the tasks, discourse, and envi-onment foster the development of every
student's mathematical literacy and power.

ASSUMPTIONS

1.  The goal of teaching mathematics is to kelp all students develop mathematical power. Teachers must help every student
develop conceptual and procedural understandings of number, operations, geometry, measurement, statistics, probability,
functions, and algebra and the connections among ideas. They must engage all students ir formulating and solving a wide
variety of problems, making conjectures and constructing arguments, validating solutions, and evaluating the
reasonableness of mathematical claims.

2.  WHAT students learn is fundamentally connected with HOW they learn it. The goal of developing students'
mathematical power requires careful attention to pedagogy as well as to curriculum.

3. All students can learn to think mathematically. Every student can—and should—learn to reason and solve probleins, to
make connections across a rich web of topics and experiences, and to communicate mathematical idcas.

4. Teaching is a complex practice and hence not reducible to recipes or prescriptions. p 20

TASKS

The mathematics tasks in which students engage—projects, problems, constructions, applications, exercises, and so on—and the
materials with which they work frame and focus students' opportunities for learning mathematics in school. Tasks provide the
stimulus for students to think about particular concepts and procedures, their connections with other mathematical ideas, and
their applications to real-world contexts. Good tasks can help students to develop skills in the context of their usefulness. Tasks
also convey messages about what mathematics is and what doing mathematics entails. Tasks that require students to reason and
to communicate mathematically are more likely to promote their ability to solve problems and to make connections. Such tasks
can illuminate mathematics as an intriguing and worthwhile domain of inquiry. A central responsibility of teachers is to select
and develop worthwhile tasks and materials that create opportunities for students to develop these kinds of mathematical
understandings, competence, interests, and dispositions.

: p24
A STANDARD 1: WORTHWHILE MATHEMATICAL TASKS
The teacher of mathematics should pose tasks that are based on—
sound and significant mathematics;
knowledge of students' understandings, interests, and experiences;
knowledge of the range of ways that diverse students can learn mathematics;
and that
engage student's intellect;
develop students' mathematical understandings and skills;
stimulate students to make connections and develop a coherent frameworl .or mathematical ideas;
call for problem formulation, problem solving, and mathematical reasoning;
promote communication about mathematics;
represent mathematics as an ongoing human activity;
display sensitivity to, and draw on, students' diverse background experiences and dispositions;
promote the development of all students' dispositions to do mathematics. p 25
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DISCOURSE

The discourse of a classroom—the ways of representing, thinking, talking, agreeing and disagreeing—is central to what
students learn about mathematics as a domain of human inquiry with characteristic ways of knowing. The discourse is shaped
by the tasks in which students engage and the nature of the learning environment; it also influences them.

4 Discourse entails fundamental issues about knowledge.

¢ Students must talk, with one another as well as in responsc to the teacher.

4 The teacher's role is to initiate and orchestrate this kind of discourse and to use it skillfully to foster student learning. p 34
A STANDARD 2: THE TEACHER'S ROLE IN DISCOURSE

The teacher of mathematics should orchestrate discourse by—

posing questions and tasks that elicit, engage, and challenge each student's thinking;

listening carefully to students' ideas;

asking students to clarify and justify their ideas orally and in writing;

deciding what to pursue in depth from among the ideas that students bring up during a discussion;

deciding when and how to attach mathematical notation and language to students' ideas;

deciding when to provide information, when to clarify an issue, when to model, when to lead, and when to let a student
struggle with a difficulty;

monitoring students' participation in discussions and deciding when and how to encourage each student to participate. p 35
A STANDARD 3: STUDENTS' ROLE IN DISCOURSE

The teacher of mathematics should promote classroom discourse in which students—

listen (0, respond to, and question the teacher and one another;

4 use avariety of tools to reason, make connections, solve problems, and communicate;

4  initiate problems and questions;

4 make conjectures and present solutions;

4

4

4
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explore examples and counterexamples to investigate a conjecture;
try to convince themselves and one another of the validity of paiticular representations, solutions, conjectures, and answers;
rely on mathematical evidence and argument to determine validity. p 45
A STANDARD 4: TOOLS FOR ENHANCING DISCOURSE
The teacher of mathematics, in order to enhance discourse, should encourage and accept the use of—
computers, calculators, and other technology;
concrete mathematics used as models;
pictures, diagrams, tables, and graphs;
invented and conventional terms and symbols;
metaphors, analogies, ar " stories;
written hypotheses, explanations, and arguments;
oral presentations and dramatizations. p 52

L 3% 2R 2% 2% 3% 2

ENVIRONMENT

The mathematics teacher is responsible for creating an intellectual environment in which serious engagement in mathematical
thinking is the norm, for the environment of the classroom is foundational to what students learn. More than just a physical
setting with desks, bulletin boards, and posters, the classroom environment forms a hidden curriculum with messages about
what counts in learning and doing mathematics: Neatness? Speed? Accuracy? Listening well? Being able to justify a solution?
Working independently? If we want students to learn to make conjectures, experiment with alternative approaches to solving
problems, and construct and respcad to others' mathematical arguments, then creating an environment that fosters these kinds
of activities is essential. p 56 '

A STANDARD 5: LEARNING ENVIRONMENT

The teacher of mathematics should create a learning environment that fosters the development of each student's mathematical
power by— :

¢ providing and structuring the time necessary to explore sound mathematics and grapple with significant ideas and
problems;

¢ using the physical space and materials in ways that facilitate students' learning of mathematics;

4 providing a context that encourages the development of mathematical skills and proficiency;

4

respecting and valuing students' ideas, ways of thinking, and mathematical dispositions; and by consistently
expecting and encouraging students to—

work independently or collaboratively to make sense of mathematics;

take intellectual risks by raising questions and formulating conjectures;

L X K J

display a sense of mathematical competence by validating and supporting ideas with mathematical argument. p 57
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ANALYSIS )

The central questions for which teachers must be responsible is, “"How well are ihe tasks, discourse, and cnvironment working to
foster the development of students' mathematical literacy and power?"

Trying to understand as much as possible about the effects of the mathematics classroom on each student is essential to good
teaching. Teachers must monitor classroom life using a varicty of strategies and focusing on a broad array of dimensions of
mathematical competence, as outlined in the Curriculum and Evaluation Standards for School Mathematics. What do students
seem to understand well, what only partially? What connections do they seem to be making? What mathematical dispositions
do they seem to be developing? How docs the group work together as a learning community making sense of mathematics?
What teachers learn from this should be a primary source of information for planning and improving instruction in both the
short and the long term. p 62

A STANDARD 6: ANALYSIS OF TEACHING AND LEARNING

The teacher of mathematics should engage in ongoing analysis of teaching and learning by—

4 observing, listening to, and gathering other information about students to assess whai they are learning;

+ examining effects of the tasks, discourse, and learning environment on students' mathematical knowledge, skills, and
dispositions;

in order to—

¢ challenge and extend students' ideas;

L 4 adapt or change activities while teaching;

+ make plans, both short-and long-range;

¢ describe and comment on each student's learning to parents and administrators, as well as to the students themselves.

p 63
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Appendix D

EVALUATION OF PROFESSIONAL TECHNICAL PROGRAMS
IN THE MT. HOOD REGIONAL COOPERATIVE CONSORTIUM

Prepared by

The Office of Research, Planning, and Computer Services
Mt. Hood Community College
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M T. HOOD COMMUNITY COLLEGE

TO: Dan Walleri, Director DATE: April 1, 1994
Research, Planning and Computer Services

FR: JoyLynn Woodard CC: Michael Dillon
Research Specialist Jack Miller
Bob Wesley

Tom Owens

Nancy Conrath

Marilyn Kennedy
Marcia Dier

RE: GRADUATING SENIORS IN ARTICULATED TECH PREP PROGRAMS AT MHCC

Last May, 1lth and 12th grade professional technical eduration students in
the consortium were surveyed. They were asked whether they planned to
attend Mt. Hood Community College after graduating from high school. The
following data shows last year‘s graduating seniors that indicated an
intent to attend MHCC, those who actually entered Mt. Hood, and those who
enrolled in an articulated program between the high school and MHCC (none
of the 1llth graders were in attendance at MHCC.)

# 12th # 12th
Attend Grads in
Total 1llth Total 12th  MHCC Prof /Tech*

CENTENNIAL 5 71 16 3
GRESHAM 14 79 32 4
CORBETT 19 21 7 0o
PARKROSE 26 51 19 1
DAVID DOUGLAS 70 121 42 3
REYNOLDS 44 117 56 12
SAM BARLOW 54 127 55 3
SANDY 29 55 18 4
OTHER 4 2 1 o

*in articulated prof/tech program (the particular high school and MHCC)

JW/jw (RES - €23839)
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A STUDY OF HIGH SCHOOL STUDENTS
WHO TRANSCRIPTED CREDITS EARNED IN ARTICULATED
COLLEGE PROFESSIONAL TECHNICAL PROGRAMS

cxecutive Summary

This is a report of studies concerning two-plus-two students who requested transcripts
of credits earned in high school technical preparatory (tech prep) courses in programs
articulated with Mt. Hood Community College (MHCC) professional technical proz--ams.
The primary data source is a file of students requesting transcripts during the six-year
period 1987-88 through 1992-93, to which a sample of other students were added for
con.parison purposes. The file includes data on student characteristics, matives,
enroliment patterns and performance indicators. Additional comparison data w -
drawn from student and enroliment records or other studies, as appropriate.

Overall analysis was done by the consultant, Nancy Conrath, wiith an initial report of the
same title submitted in June. A study limited to students in the data file earning tweive
or more units was conducted as well by Thomas Owens, Senior Associate in the
Education and Work Program, Northwest Regional Educational Laboratory. Dan
Walleri, Director of MHCC's Office of Research, Planning and Computer Services, also

contributed advice, interpretive insight and comparison data. This report combines and
summarizes findings from the three sources.

The data file included 436 students who requested and actually did transcript credits,
called transcripters, 83 students who requested but did not follow through to actually
transcript, called non-transcripters, and 1,114 other MHCC students, called the sample.
The number of students requesting transcripts is lower than that reported by the
Consortium because the count is unduplicated across the six years of the study.

A straightforward comparison of the three groups shows transcripters performing at
nearly the sama or higher levels than the sample in placement tests, grade point
average (GPA) and accumulation of credits. ‘Non-transcripters earned more credits but
did less well than the other two groups in placement and grades. Except for an
unusually high proportion of females among transcripters, indicating more transcription
from programs with female majorities, student characteristics and enrollment motives
were predictable. Two-plus-two students were younger, less well educated and less
often employed than sample students; degree and job goais were more important to
them, and they were much more often from Consortium high schools than sample

students. A majority of transcripters and a plurality of non-transcripters, however, did
not subsequently enroll in the College.

While the percentage of transcripters who later enrolled in the College was somewhat
higner than for all high school students, at 46% compared to an average of 30%, just
14% of them enrolled in & professional technical program. The proportions were

higher for the smaller group of non-transcripters, at 71% of students who subsequently
enrolled and 23% who elected a professional technical major.
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Controlling for subsequent enroliment changed performance data. College level
placement declined for transcripters, falling below the sample in reading and writing and
on a par in math; GPA dropped substantially below the sample. Non-transcripters did
somewhat better in placement, surpassing the sample in math, but not as well in GPA.
Cumulative hours earned were higher for both two-plus-two groups when controlling for
subsequent enrollment at the College, and were considerably higher than the sample.

In the Owens study, limiting analysis to those earning 12 hours or more further reduced
the performance of transcripters compared to the sample, except for sumulative hours
earned. In this study, transcripters who chose one of several lower-division majors were
compared to those selecting professional technical majors. The lower-division majors
performed better than the professional technical majors, but less well than the
comparison sample, except in math placement.

The significance of controlling for subsequent College enroliment and for a minimum of
12 hours earned is that these students can be considered matriculants, clearty moving
from Consortium high schools to College programs. These matriculating students
earned more credits, but were less well prepared than all two-plus-two students or the
sample.

The majority of all studeris enrolled for just one year, but the percentage was much
higher for the sample than for two-plus-two students. The number of transcripters and
non-transcripters earning credits, and the number of hours earned per student has
increased steadily over the years of the study.

First year enrollment for transcripters was low the first two years of the study, up
substantially the third through fifth years, and down by half the last year.

Results of these studies carry a mixed message. On the positive side, transcription rose
and the qualifications of students were on a par with or better than for all College
students. On the down side, fevrer than half of the transcripters later enrolled at MHCC;
scarcely more than a trickle chose professional technical programs, and the more
serious students, taking on greater course loads, were less well prepared. Further
research and planning efforts need to include a review of articulation processes,
analysis of the characteristics of successful articulation programs, and some probe into
the realistic career motives and identification of tech prep students.

The Consortium is moving into a new era with the high school Certificate of Advanced
Mastery (CAM) structure. High school students currently evidence considerable
ambivalence in their career choices. How student options or career directions will
change and what role two-plus-two programs will play in the new structure is uncertain.
Successful articulation of students from high school to college to beginning careers will
be an important goal. With continuing Consortium support, and new curricular
development, more strength in the articulated enroliment of goal-directed, able students
in two-plus-two programs can be encouraged and facilitated.
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A STUDY OF HIGH SCHOOL STUDENTS
WHO TRANSCRIPTED CREDITS EARNED IN ARTICULATED
COLLEGE PROFESSIONAL TECHNICAL PROGRAMS

Introduction

The Mt. Hood Regional Cooperative Consortium has for some time actively encouraged
the development of articulation agreements between high school technical preparatory
and the college professional technical programs. Advantages of articulated, or
“two-plus-two™ programs are the reduction of duplication in coursework, and better
preparation for college-level study. High school students ean college credit for
satisfactorily completing articulated courses. The Consortium's 1393 Annual Report,
Benchrnarks & Milestones, indicates that the duplicated number of students who
requested transcripts from high school to Mt. Hood Community College (MHCC) rose
from 41 in 1987-88 to 329 in 1892-93, a seven-fold increase.

The Office of Research, Planning and Computer Services at MHCC identified 436
unduplicated high school students who had transcripted credits to the College over the
sSix-year period 1987-88 through 1992-93, and another 83 who had requested transcripts
but had not followed up to actually process the transcript. These students, mostly from
the eight high schools in the Consortium, were clearly two-plus-two students who
enrolled in at least one high school courss in a tech prep program which was articulated
with an MHCC professional technical program. While other high school students were
also enrolled in articulated programs, they either d'd not request a transcript at all or
they transcripted to a college other than MHCC. With the use of student identification
across institutions recently proscribed in Oregon, the 5§19 high school two-plus-two
students on record at MHCC provided the Office with an alternate means of studying
the characteristics of these students and their subsequent performance. In order to
place the data on two-plus-two students in context, a comparison sample was drawn of
all other students enrolled in the same major and first term of attendance. The resulting

high number proved to be unwieldy and was reduced to 1,114 cases by a random
sample.

The Consortium had two external evaluators working on separate projects that could be
used for the two-plus-two study: Nancy Conrath, an external contractor working on the
Quality Assurance pilot project for the Consortium under. a grant from the Office of
Professional and Technical Education (OPTE). and Thomas Owens, from the Northwest
Regional Educational Laboratery, working on a federally funded evaluation project. Dan
Walleri, Research Office Director, met with Conrath and Owens to select data elements
to be included in the file and to discuss research possibilities. Conrath did the general
overview of the data, while Owens focused on students earning 12 or more credits. In
this report, highlights of general data results will be presented in the following
categories: student characteristics and motives, enrollment patterns and performance.
Results of the Owens study will he brought in as they relate to these categories. Data

provided by the Research Office and from other studies will also be introduced as they
relate to the topics under discussion.




Data for the general overview were broken down by transcripters, those who actually
transcripted credit, non-transcripters, those who requested but did not transcript credit,
and the sample, those who did not request or transcript credit. In the Owens study,
data for students earning 12 credits or more were broken down by transcripters in
lower-division majors, who were called Professional Technical Education 1 students or
PTE1; by transcripters in professional technical majors, called PTE2; and by the sample.

Characteristics and Motives

Characteristics. It was no surprise that two-plus-two students were younger, with less
education and employment than the sample. Virtually all of them were 13 to 25 years of
age in 1993, compared to 28% of the sample. Most transcripters were 18-20 years, at
67%, while most non-transcripters were 21-25, at 74%, suggesting that more recent
two-plus-two students not only followed up in processing their transcript requests more
often, but increased in total number. In the Owens study of those earning 12 or more
units, differences in age were not as marked. While nearly all PTE1 and PTE2 students
were 25 years of age or less, 81% of the sample were also in that age range, although
with fewer in the 17-21 year range.

Educational level was less than a high school education for a majority of 53% of
transcripters, because so many of them did not later attend MHCC. A 51% majority of
non-transcripters were high school graduates —as well as 36% of transcripters. While a
plurality of 41% of the sample were also high school graduates, 15% had a bachelor’s
degree or higher. Nine percent of both transcripters and non-transcripters had two to

three years of college but no degree; scarcely any higher educational level was
reported.

Part-time employment was listed for 67% of transcripters and 64% of non-transcripters,
compared to 23% of the sample. Half the sample worked full-time compared to 13% of
transcripters and 20% of non-transcripters.

There was little difference in ethnicity among the three groups or in the Owens

subsample; the percentage of whites ranged from 88% to 91%. Whites were 92% of all
credit and of all professional technical students at MHCC in 1992-93.

Fully unexpected were differences in the three groups by sex. Among transcripters,
79% were female, compared to 42% of non-transcripters and 51% for the sample. In
1992-93, total tech prep enroliment in regional high schools was 54% male, 45% female,
but ratios varied considerably by programs. The high percentage of females among
transcripters represents differences in the processing of transcripts by programs, with
more emphasis and/or assistance in programs with female majorities, such as Office
Systems and Hospitality/Tourism. In the Owens study, however, females were
majorities in all groups, at 65% for the sample, 70% for PTE1 and 85% for PTE2
students. See Figure 1, opposite, and Tables 1 through 4, page 17.
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Figure 1: Characteristics of Students

Age: 13 through 25 years
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Motives. Differences among the three groups in enrollment purposes and goals, and in
the intended duration of enrollment, could be anticipated. The most frequent purpose
for enrollment among two-plus-two students was to explore a career, at 40% of
transcripters and 46% of non-transcripters, compared to 16% for the sample. Another
20% of transcripters and 22% of non-transcripters were intevested in preparing to get a
job, contrasting with 11% among sample students. The most often cited reason for
enrolling among sample students was for enrichment or personal improvement, at 28%,
with improving in a job at 22%. Enrichment or job improvement held little interest for
two-plus-two students. Some “other” reason was fairly high for all groups, at 25% for
transcripters, 13% for the non-transcripters and 15% for the sample.

The educational goal for the largest share of two-plus-two students was a bachelor’s
degree, at 41% for transcripters and 40% for non-transcripters. A substantial portion of
these students also opted for a two-year degree, at 27% for transcripters and 28% for
non-transcripters. The majority of the sample wanted only to take one or a few classes,
at 60%; the next most frequent goal was to get a bachelor's degree, at 15%, much
below the interest of two-plus-two students.

In the Owens study of students earning 12 units or more, enroliment purposes and
educational goals for the sample and for the two PTE groups were quite different.
Career exploration was the enrollment purpose for 62% of the PTE1 group enrolled in
lower-division majors, 30% of PTE2 professional technical students and 41% of the
sample. The most common purpose for PTE2 students was to get a job, at 43%; this
purpose was most important to just 17% of PTE1 st'dents and 16% of the sample.
Earning a bachelor's degree was the educational goal for 70% of the PTE1 and 58% of
the sample, but only 15% of PTE2 students. The latter were more interested in a
two-year degres, at 79%,; this goal was reported by just 30% of PTE1 students and 23%
of the sample. In these comparisons, the PTE2 group was clearly the most oriented to
job entry while the PTE1 group was most interested in transfer and a four-year degree.
The Owens sample group generally fell between these polarities, with much less interest
in enrichment or enrollment in orie or a few classes than for the overall sample.

The duration of expected enroliment also contrasted sharply between two-plus-two and
sample students. Sixty-four percent of the sample wanted only to enroll one quarter,
while about 40% of two-plus-two students expected enrollment to end with just one
term. Two years of enrollment was intended by 31% of transcriptess and 36% of
non-transcripters, compared to 11% of the sample, while 18% of transcripters and 13%
of non-transcripters expected to enroll one year, compared to 11% of the sample. See
Figure 2, previous page, and Tables 5 through 7, pages 18 and 18.

These data support the notion that two-plus-two students anticipate the need for further
study and credentials, while for the older, already-working sample students, further
education is more often regarded as personal enrichment and job enhancement. Fairly
high interest in the two-year degree among two-plus-two students is also significant.
When comparisons are limited to those with 12 or more hours, lower-division and




sample students more often sought a four-year degree, while professional technical
students were more clearly interested in job entry and a two-year degree.

Enroliment Patterns

The thres enroliment factors studied were choice of major, persistence in year-to-year
enroliment, and high school of origin. Major choices and persistence were fairty
consistent with the motives discussed above. The high school of origin identifies
Consortium schools and their shares of students.

Major. The major codse “high school student™ was reported for 59% of transcripters and
30% of non-transcripters, compared to 12% of the sample. This code is typically used
for students whose primary enrollment is in high school, e.g., transcripiers, and is
changed when the student enrolls at MHCC and selects a major. This indicates that
most transcripters and a plurality of non-transcripters did not later enroll at the College.

A professional technical major was selected by 15% of transcripters and 24% of non-
transcripters, compared to 2% of the sample. A lower-division major was selected by
13% of transcripters and 24% of non-transcripters, compared to 5% of the sample. The
dominant major among sample students was adult enrichment, at 56%, followed by
general studies at 24%. Enrichment was a major of just 2% of transcripters and 4% of

non-transcripters, wiile general studies was chosen by 9% of transcripters and 16% of
non-transcripters.

Major choices agreed with motives. For example, to get a job or to explore a career
were most often reasons for enroliment among professional technical students; adutt
enrichment was the major most often chosen by those enrolling for enrichment
purposes; and a four-year cegree was most often chosen by those whose goal was to
earn a bachelor’s degree. The duration of enrollment expected was predictably least for
enrichment and high school students, and most for lower-division and professional
technical students;, particularty among transcripters.

Frequencies wera run of the 60 professional technical majors who were transcripters, to
find out wat specific majors they chose. Sixty-seven percent were in the Business and
management Certificate of Advanced Mastery (CAM) endorsement area. Fifteen
percent were in Human Resources (all Early Childhood Education); 10% were in Health
Services and 8% in Industry and Engineering. Among those in Business and

Management, 43% were in Hospitality and Tourism and another 20% were in a Legal
Secretary major.

The 56% of enrichment students in the sample is higher than expected, given that so
few two-plus-two studerts selected enrichment as a major, and the original sample
matched major and first term of attendance. The ratio of enrichment students in the
sample to those in the two-plus-two groups must have been very high. Enrichmient
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students were 46% of MHCC's 1991-92 total headcount enroliment. Majors are shown in
Figure 3, opposite, and in Table 8, page 19.

Persistence. A majority of all students attended MHCC no more than one year, at 78%
for the sample, 61% for transcripters and 52% for non-transcripters. Any study of
persistence across years was limited by small two-plus-two enrollment the first two
years and the diminishing number of years thereafter, so the only comparative measure
for all years was the coincidence of first and last years of attendance. However, by the
third year of the study, 19839-80, 20% of transcripters and 15% of non-transcripters
enrolled for two years, compared to 11% of the sample. Of these 1989-80 students,
21% of transcripters and 15% of non-transcripters attended four years, compared to
13% of the sample.

The first-year enrollment of transcripters was fewer than 10 the first two years of the
study, but was up to 109 in 1989-80, down to 81 in 1980-81, up to 137 in 1991-92 but
down to 71 in 1992-93. 1989-90 and 1991-92 were also the highest enroliment years for
non-transcripters. Enroliment for the sample varied from 147 to 210, except for a drop
in 1992-93 to 84. See Table 9, page 19.

High School of Origin. Most two-plus-two students came from the eight high schools
in the Consortium, while the opposite was true for the sample. Transcripters had just 3%
of students coming from schools outside the Consortium, while non-transcipters had
22% and the sample 80%. Among high schools, David Douglas had the most
transcripters by far, at 31%, followed by Sandy and Parkrose, each at 15%, and by
Reynolds, at 12%. The highest percentage of non-transcripters was from Gresham, at
21%, followed by David Douglas, at 13%, Reynolds and Sam Barlow, each at 12%, and
Parkrose at 11%. Data for all Consortium tech prep students in 1992-83 show that
David Douglas also had the highest number of students. Enrollment was next highest at
Gresham, then Reynolds, with Sandy lowest in enroliment (Corbett was not included in
the data). The high shares of transcripters from Sandy, as well as at Parkrose, ranking
fifth in total enroilment, indicates strong support for articulated programs at these
schools as well as at David Douglas. See Figure 4, opposite, and Table 10, page 20.

Performance

Measures of performance used were College Placement Test scores, cumulative hours
earned and grade point average (GPA)). These measures varied considerably when
controlling for no high school major cods. Excluding such students leaves a group of
matriculating students who have clearly attended MHCC following the initial request for
transcript credit in high school. Similarly, controlling for fewer than 12 earned credits, as
in the Owens study, defines a group of students with more serious intent, with much
different performance results. Performance measures exciude enrollment in non-credit
classes, typical of the high proportion of enrichment students in the sample, since no
hours are attempted nor grade points earned. Students only enrolled in non-credit
classes would not be required to take placement tests.
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Figure 3: Cholce of Major Type by Students
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College Placement. Placement test scores for reading, writing and mathematics are
used to determine students’ needs for Guided Studies. Tests are required of students
first entering college (or if previous transcripts lacked appropriate course completion)
and enrolling for nine or more credits or in a reading, writing or math course.

Placement tests were taken by 180 or 41% of transcripters, 35 or 42% of non-
transcripters, and 100 or 9% of the sample. The very high percentage of the sample not
taking tests indicates prior college attendance as well as low course loads, non-degree
goals and high enrichment enrollment, but the nearly 50% of two-plus-two students not
taking tests suggests that continuing enrollment and program completion at MHCC
were not sought by these students, as well.

In the placement test for reading, 11% of transcripters, 29% of non-transcripters and
10% of the sample needed to take Guided Studies classes, while in writing the
percentages were 18% of the transcripters, 23% of non-transcripters and 19% of the
sample. Math scores indicated Guided Studies placement for 18% of transcripters, 23%
of non-transcripters and 22% of the sample. These data show nearly as high or higher
performance among transcripters and lower performance among non-transcripters than
the sample. See Figure 5, opposite.

Excluding no high school majors reduced the number taking placement tests to 124
transcripters, 25 non-transcripters and 75 sample students. These results show that
transcripters did slightly less well while non-transcripters and sample students did
better. Transcripters continued to outperform non-transcripters, but only in math did
they have a lower percentage needing Guided Studies than sample students.

Limiting results to those earning 12 or more units, the lower-division PTE1 transcripters
consistently outperformed the PTE2 professional technical students, but fell below the

sample except for math. For the overall results and the subsamples, see Tables 11
through 13, pages 20-21.

Hours Earned. Cumulative hours earned from 1978-88 to 1992-33 were more than 12
for 40% of transcripters, §7% for non-transcripters and 31% for the sample. No hours
attempted were recorded for 17% of transcripters, 24% of non-transcripters and 66% of
the sample. No hours attempted could mean enrollmeint in non-credit courses or
withdrawal. It should be recalled that the increasing number of recent transcripters had
less time to accumulate credit toward the end of the six-year study. Nevertheless, while
40% of transcripters earned more than 12 credits, 27% earned more than 30 credits and
11% more than 60. Credit accumulation was even higher for the 57% of
non-transcripters earning more than 12 units; 46% earned more than 30 and 22% more
than 60 units. This is in sharp contrast to the sample’'s 31% with more than 12 units,

18% with more than 30 and 6% with more than 60 units. See Figure 6, opposite, and
Table 15 on page 21.
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Figure 5: College Placement in Guided Studles
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Hours earned were also analyzed by the 91 students selecting a professional technical
major. These results show that 88% of the 8C transcripters earned more than 12 hours
of credit, compared to 79% of both the 19 non-transcripters and the 15 sample
students. Higher percentages of hours earned by transcripting students also held for
lower-division and general education majors, but for high school students, primarily
transcripters, 72% earned six or fewer hours. Most enrichment majors, nearly all from

the sample, earned no more than six hours. These data clearly show the effects of
intentionality on performance.

The number of hours earned was studied by year as well. The mean number of hours
per student earned by transcripters rose steadily from 8 in 1989-80 to 18 in 1992-93,

while the mean ranged from 21 to 23 hours for non-transcripters and from 11 to 14 for
the sample.

Hours earned for students with no high school major code were much higher for
transcripters and non-transcripters. Those earning more than 12 hours went up from
40% to 77% for transcripters and from 57% to 69% for non-transcripters. More than 12
hours earned for the sample was nearly the same, going up from 31% to 32%.

GPA. A cumulative grade point average, or GPA, was calculated by dividing total grade
points by hours attempted for all years. Seventy-nine percent of transcripters earned a
2.0 or better,compared to 71% of the sample and 43% of non-transcripters. A GPA of
2.0 or higher was earned by 81% of all MHCC professional technical students in
1992-93, and by 60% of all credit students.

Excluding those with a high school major code, performance declined for all groups but
mare sharply for transcripters than others, placing them lower in GPA than the sample.

A 2.0 or higher GPA was earned by 57% of transcripters, 37% of non-transcripters and
67% of the sample.

In the Owens study limiting results to those with a minumum of 12 hours earned, the
mean GPA was 1.80 for PTE2 professional technical students, 1.95 for PTE1 lower-

division students and 2.0 for sample students. See Figure 7 on the previous page and
Table 14, page 21.

Variation in GPA was also analyzed by majors for which there was sufficient enrollment.
GPAs were higher for high school and lower for general studies, lower-divisicn and
professional technical majors than for all cases. The pattern of transcripters highest and
non-transcripters lowest in percentages with a 2.0 or better held for general studies and
high school majors, but not for lower-division and professional technical majors, where
sample students more often had a 2.0 average or better. This suggests that the overall
comparable or higher performance of transcripters than the sample was socmewhat
dependent on the higher grade in the high school transcripted course or courses, while
those matriculating into other majors did less well—a finding consistent with results
when excluding high school majors or those with fewer than 12 earned credits.
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As with hours earned, year-to-year GPA data were reviewed. The pattern of higher
GPAs for transcripters than sample students, and lower GPAs for non-transcripters held
for all years. While there was little variation in GPA for the sample or non-transcripters,

there was a decline of .4 points in GPA among transcripters between 1990-81 and
1992-93.

Conclusions

The data show uneven results of two-plus-two programs. Certainly the numbers of
transcripters has risen, with increased hours earned per student. Two-plus-two
students more often than sampie students chose job preparation motives, degree goals
and professional technical majors. Transcripters performed comparably or better than
sample students on placement tests and they earned more hours and higher GPAs.
Non-transcripters, while scoring lower in placement tests and earning lower GPAs than
others, earned more credit hours. These data are positive resuits of Consortium efforts.

But the data do not show many two-plus-two students going on from a tech prep
program in high school to fuil-time enroliment in an articulated professional technical
program at MHCC. The two-plus-two link, while encouraging some students, is not a
very strong one for most students. Few high school students requesting transcripts
were prepared to decide on a career path, or to follow up with additional enrollment at
the College. A third of transcripters earned just 1 to 3 credits, typically the completion of
one class, while another 27% earned from 4 to 12 credits. Major choices were most
often “high school” rather than a professional tecnical major, indicating no further
enrollment at the Coilege. Among transcripters who did not later attend MHCC, 68%
earned no more than three credits —twice as many as for all transcripters.

Excluding high school “majors,” an assigned code for students requesting transcripts
for articulated high school courses, creates a subcategory of matriculating students who
did go an to enroll from high school to idHCC. Performance data for these students is
not as good. Matricuiating transcripters did less well than all transcripters or the sample
cn placement tests, except for math, and in GPA. Matriculating non-transcripters did
better on placement tests but not as well in GPA as all non-transcripters; they contined
to outperform all others in hours earned.

Looking at professional technical enrollment only, which was just 84 of the 1,633 cases,
hours earned was much higher for all three groups, with more than 12 units eamed by
90% of transcripters, 80% of non-transcripters and 85% of the sample, compared to
33%, 43% and 11% for the three groups in all majors. However, those earning a 2.0
GPA or better were lower for all groups and lower for transcripters than for the sample,
at 45% compared to 54%, with non-transcripters at 32%. Since goals among the three
groups are more consistent with two-plus-two purposes, this appears to be an
important finding, marred somewhat by the small number (15) of sample students.

In the Owens study limiting students to those earning 12 units or more, comparing lower
division and professional technical transcripters to the sample, lower division PTE1
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students did better than professional technical PTE2 students in all placement tests and
in GPA, but the sample outperformed both transcripter groups except for a lower
percentage of PTE1 students needing Guided Studies in math.

The lower placement and GPA of the no high school code and Owens’ subsamples
suggest that two-plus-two programs most benefit those students less able to compete -
academically but with strong job-related motives. This was particularly true for
non-transcripters. For many high school students, two-plus-two programs have offered
a means of developing skills and advancing employment opportunity.

The original design of the study could not have anticipated some of the data problems
that were encountered. Small numbers of. non-transcripters and of professional
technical students reduce confidence in some of the comparisons. Large numbers of
enrichment students in the sample exaggerate difference in age, motives and hours
earned. Although performance measures such as testing, hours earned and GPA
excluded such students, the number of sample students was substantially reduced.

This study has been provocative and further study is anticipated as a means of
evaluating regional tech prep, two-plus-two and college professional technical
programs. Several improvements in the study design are being considered, such as
how the sample might be made more comparable and the use of transcript analysis. A
study of articulation processes needs to supplement statistical analyses.

It is likely that with the developemnt of the Certificate of Advanced Mastery curricula in
Oregon high schools over the next two years, two-plus-two articulated programs will
remain important options within endorsement areas. More attention to career choice,
both in advising and in curricula, may accelerate high school students® decision about

majors. The continuing study of transcripting students can provide data over time to
document these changes.
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Table 1: Age, Overall In 1993 and the Owaeans Study

Students/Years % <20 %21-25 %>25 TotalN Studenta/Years % <21 %2225 % >26 TotalN

Overall: Owens Study:

Sample 10.2 19.1 70.8 1114 Sample 48.8 32.8 7.8 183
Non-trangcripters 25.3 s 12 83 PTEN 83.7 8.3 43
Transcriptars 81.1 17.8 1.1 428 PTE2 774 20.8 1.8 53
Total 28.7 215 48.8 1625 Total 5§9.4 28.0 128 278

Table 2: Sex, Overall and the Owens Study

Students/Sex % Female % Male Total N Students/Sex % Female % Male Total N
Overail: Owens Study:

Sample 513 48.7 1114 Sample 65.2 34.8 184
Non-transcripters 422 §7.8 83 PTE( 69.8 30.2 43
Transcripters 79.4 20.8 438 PTE2 84.9 16.1 83
Total 29.7 48.8 1633 Total €9.8 30.4 280

Table 3: Educationai Lsvel

% 2Years % 3Years
% Lessthan % % HS College,  College, % % % BA Deg
Students/Levels HS Grad GED Grad No Deg NoDeg Cerif AADeg OrMors Total N

.Sample 16.6 48 409 129 39 1.8 41 16.0 830
Non-transcriptors 293 1.2 81.0 6.1 24 a2
Transcripters 52.7 07 362 83 ' 09 02 0.7 02 423
Total 279 a5 408 11.1 29 13 29 98 143
Table 4: Employment

Students/Employment % Fullime % Part-ime % None TotalN

Sample 50.3 23.4 26.3 835
Non-transcripters 20.0 64.3 18.7 70
Transcripters 13.0 66.9 20.1 298 ,
Totai 393 38.5 242 1204




Table 5: Enroliment Motive, Overall and the Owens Study
% Get % Improve % Better % Enrich- % Explors %
Students/Motives aJob in Job Job ment a Career Other Total N
Overall:
Sample 10.8 221 7.8 28.0 18.0 15.3 924
Non-transcriptars 22.4 3.0 7.9 6.8 48.1 13.2 78
Transcriptors 19.8 1.2 9.9 4.7 40.1 24.7 344
Total 13.7 18.7 8.3 20.8 238 17.6 1344
Owens Study
Sample 16.4 2.9 14.0 9.4 409 16.4 171
PTE1 18.7 24 11.9 4.8 61.9 2.4 42
PTEZ2 43.4 17.0 3.8 302 5.8 53
Total 21.8 23 14.3 7.5 421 12.0 268
Table 8: Educational Goal, Overall and the Owens Study
% 0One % AFew % 2 Year % % % 4 Yoar %
Students/Goals Class Classes Degree Certit GED Degroe Other Total N
Overall:
Sample 42.8 17.8 10.2 1.8 13 16.1 114 853
Non-transcripters 9.2 6.6 28.9 39 13 39.5 10.5 78
Transcripters 5.4 5.1 28.9 11 03 405 20.7 353
Total ’ 30.8 13.8 141 1.8 1.0 28 13.9 1282
Owens Study
Sample 6.3 4.0 22.7 23 58.0 8.8 176
PTE1 30.2 €9.8 43
PTE2 1.9 79.2 38 15.4 53
Total 4.4 28 349 22 516 4.4 272
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Table 7: Expected Duration of Enroliment

% % % % % % >
Students/Durations 1Qtr 2Qtrs 1 Year 2 Years 3 Years 3 Yoars Total N
Sample 63.8 78 10.9 1.2 2.8 3.7 845
Norn-transcripters 385 9.0 12.8 359 28 13 78
Transcriptars 39.7 8.4 18.0 31.0 20 0.9 345
Totsl 858.7 79 129 18.1 2.8 28 1268

Table 8: Enroliment by Major Typ-s

% Llower %General %Enrdch- %ABE/ % Prof % High % Un-

Students/Majors  Division Studies ment GED Technical School decided  TotalN
Sample 5.2 24.2 55.8 0.8 18 12.3 937
Non-trenscripters  24.0 16.4 39 13 24.0 30.4 79
Transcripters 13.4 8.8 20 15.2 9.2 15 396
Total 8.8 19.4 37.8 8 8.7 265 0.4 1411

Table §: Enrcliment for One Year or iess

% % % % % % 1 Year % of
Students/Years 1987-88 1988-89 1989-90 1990-61 1991.82 1992-83 Subtotal Totad Total N
Sample 66.8 81.2 675 82.2 82.9 54.3 665 78 855
Non-transcripters 16.7 53.8 40.0 §0.0 12.8 1.9 35 §2.2 &7
Transcriptars 43.4 39.8 753 438 170 61.4 2n
One-yosr subtotal 134 118 129 169 214 105 870 728 1199

Percent subtotal €3.5 75.8 58.1 73 8c.1  100.0*

One-year subtotal 134 119 129 169 214 106

«Crosstabulations were for first yeer of attendiance controlling for last year of
attenciance, so that only those for whom 1992-83 was the last year were
idertified for this last year of the studly. 434 students, or 25% of &/l cases,
wore still enrolled at the end of 1992-83.
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Table 10: High School of Origin

% % % David % % % % % Sam % -
Students/Schools Centsnnial Corbett Douglas Gresham Parkrose Reynolds  Sandy Barlow Other Total N g
Sample 2.8 0.7 3.1 39 3.1 28 1.9 1.8 80.4 1114
Non-transcripters 3.8 1.2 13.3 20.5 10.8 12.0 4.8 12.0 21.7 83
Transcripters 8.9 4.8 30.7 5.7 14.7 122 14.9 6.7 3.4 438
Total 38 1.8 11.0 52 6.8 58 55 35 56.9 1633

Table 11: Placement in Reading, Overall, No High School and the Owens Study

% Guided % College % Guided % College
Students/Majors Stud.es Level Total N Studles Lavel Totai N
o T
Sample 10.0 90.0 100 Sample 8.0 92.0 75
Non-transcripters 28.8 71.4 35 Non-tranceripters 20.0 80.0 25
Transcriptors 1141 88.9 180 Transcripters 1214 87.9 124
Total 12.7 87.3 318 11.8 88.4 24
Sample 6.8 93.4 78
PTE1 8.6 S1.4 35
PTE2 204 79.8 44
Total 11.0 89.0 155

Table 12: Placement in Writing, Overali, No High School and the Owens Study

' Owens Study

% Guided % College % Guided % College
StudentsMajors  Studies  Level  TotaIN Studies  Level  TotalN
o o
Sample 19.0 81.0 100 Sample 180 84.0 75
Non-transcripters  22.9 7.1 3s Nontranscripters  44.0 58.0 28
Transcripters 18.3 817 180 Transcripters 202 798 124
Total 218 784 315 214 788 224
Owens Study
Sample 17.1 829 78
PTE1 20.0 80.0 35
PTE2 273 727 “
Total 208 795 156

o8B

20




Table 13: Placement In Mathematics, Overall, No High School and the Oweng Study

% Guided % College % Guided % College
Students/Majors Studies Lavel Total N Studies Leval Total N

No high schoot

Overall major code
Sample 220 78.0 100 Sample 18.7 81.3 75
Non-transcripters 22.9 774 35 Non-transcriptars 12.0 88.0 25
Transcripters 17.8 822 180 Transcripters 18.5 815 124
Total 18.7 80.3 316 17.8 82.1 224
Owens Study
Sample 13.2 88.8 78
PTE1 8.6 91.4 35
PTE2 29.6 71.4 44
Total 16.8 832 155
Table 14: Grade Point Average, Overull, No High School and the Owens Study

% 2.00 % 2.00

Students/GPAs or Above Total N orAbove  Total N GPA  TotalN
Overall %%’gggod"cohw Owens Study
Sample 70.5 380 Sample 672 332 Sample 220 184
Non-transcripters  42.9 83 Non-transcripters  38.7 49 PTE" 1.95 43
Transcriptors 794 360 Transcripters §7.2 159 PTE2 1.80 83
Total 724 803 815 540 Total 209 280
Table 15: Cumuiative Hours Earned, Overall end No High School

% % % % % % % More % More % More
Students/Hours None 13 48 7-12 1330 3180 than60 TotaIN thent2 thand0
Overall
Sample 5.0 311 174 -~ 155 134 9.5 8.2 380 311 178
Non-transcripters 3.2 143 1141 143 1141 238 22 63 §7.1 48.0
Transcripters 0.8 328 13.8 1341 133 184 10.8 360 403 268
Total 29 304 15.2 143 13.2 13.7 103 803 372 240
No high schooi
major code
Sample 6.7 319 16.3 142 120 10.5 9.3 332 31.9 19.9
Non-transcripters 2.0 10.2 8.1 122 14.3 28.5 288 49 69.4 55.1
Transcripters 0.8 4.4 8.8 9.4 19.5 333 239 159 78.7 £§7.2
Total 3.9 VAR 13.1 128 14.4 18.7 154 540 48.5 34.1
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MT. HOOD TECH PREP DEMONSTRATION PROJECT
EVALUATION REPORT

Introduction

This report summarizes data that have been collected during the two years of the
evaluation of the Mt. Hood Tech Prep Demonstration Project by the Northwest Regional
Educational Laboratory which is serving as the external evaluation contractor. Section |
provides a summary of the evaluation activities; Section 2, a comprehensive description of
the project based on input from sections of the Mathematica Policy Research, Inc. local
Tech Prep inventory; Section 3, the findings from a survey of 2,391 11th and 12th grade
students in the Consortium. Section 4. results of the analysis of a follow-up study, and
Section 5, evaluation recommendations. We recognize the contribution made to the
evaluation by others. Jack Miller, Dean of Community and Vocational Development at
Mt. Hood Community College, serves as project director of this demonstration project
and has completed the Mathematica Policy Research Local Tech Prep Iizventory which
was summarized in this report. Michael Dillon took over as project director in 1994 upon
the retirement of Jack Miller. Marcia Dier, the project coordinator, provided useful
information regarding the dissemination of the project. Vern Halcromb, the Multnomah
ESL Regional Professional Technical Education Coordinator, facilitated the distribution
and return of the student surveys. Dan Walleri, Director of Planning and Research, and
Marilyn Kennedy of the Admissions Office at the Mt. Hood Community College helped in
identifying the types of information available on their community college students.

1. EVALUATION ACTIVITIES

During this demonstration project a number of evaluation activities were conducted by
NWREL. These activities included:

« Formatting an evaluation advisory committee composed of secondary and

postsecondary personnel who reviewed draft documents and advised on the
implementation of the evaluation

« Preparing and revising an evaluation design specifying the purposes for the evaluation,
framework, key evaluation questions, data collection processes, timelines, and
reporting procedures

« Attending the USOE meeting in Washington D.C. for project directors and project
evaluators to discuss the requirements and approaches for evaluation and the
procedures for the Program Effectiveness Review Panel

o Working with the project director in completion of a comprehensive local Tech Prep
inventory documenting the structure and activities of the project




« “Designing data collection survey forms for collection of feedback information from site
visitors about the dissemination process

« Working with the project staff and evaluation advisory committee to define what the
project means by Tech Prep students

« Designing and using of a high school student survey in May to document the
educational and occupational intents of all 11th and 12th grade students in the
Consortium as well as their view of Tech Prep and interest in participating.

o Working with the director of institutional research on a study of community college
Tech Prep students

e Meeting with the Mt. Hood Regional Cooperative Consortium monthly to update
them on the Tech Prep evaluation findings

o Meeting with the Mt. Hood Regional Cooperative Consortium in May, 1994 for their %
day of planning for the coming year. ' B

2. PROGRAM DESCRIPTION

The Consortium

The Mt. Hood Community College Tech Prep Program Consortium is composed of
representatives of Mt. Hood Community College District, the Multnomah Educational
Service District, and seven school districts — Centennial, Corbett, David Douglas,
Gresham/Barlow. Parkrose, Reynolds, and Sandy Union High. Also represented are a
postsecondary propriety school, three postsecondary apprenticeship programs, three
businesses, a business/industry association, a labor group, and a representative from the
Oregon Department of Education. Mt. Hood Community College District has a total
annual enrollment of approximately 27,000 students. The Consortium meets monthly on
the second Thursday of each month during the academic year.

The Consortium does not have a governing board or working committees, but it does have

active working members. The consortium has a 2.0 person professional staff and a 1.0
clerical staff. )

Funding

The Consortium reccived its Carl Perkins funding through the Oregon Department of
Education starting in 1986 and its US Department of Education national demonstration
grant of $308,000 in 1993. L ast fiscal year the Consortium received a $103,000 title H1-E
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grant and a $70,000 title 11-C grant through the state. In addition, it received a $25,000
planning grant from The Boeing Company.

Business and industry have been active partners in this Consortium by working with
students and staff and providing material resources. In working with students, they have
provided career awareness opportunities for students in the early phases of Tech Prep,
opportunities for students to tour facilities, work-based learning opportunities, and priority
in hiring Tech Prep graduates. With staff they have assisted in defining program
outcomes, identifying/refining occupational areas, promoting or marketing Tech Prep,
supporting staff development activities for counselors and instructors through workplace
visits and discussions, and providing speakers for career education days. In addition, they
have provided awards or scholarships for teachers, equipment or materials, and space for
classes or other activities,

Overall, the Consortium last year spent approximately 60 percent of their budget on
general administration, 30 percent on staff development, 5 percent on
marketing/promotion, and 5 percent on supplies.

Description of the Tech Prep Program and Population

Under the Mt. Hood Tech Prep model, students are involved in grades 9 to 14 plus
opportunities to continue into an apprenticeship or a four-year college program. No single
definition of a required core program for all secondary-level Tech Prep students has been
implemented by all Consortium members. Five of the seven local school districts have
defined a core program for all Tech Prep students.

Although the state has not provided a definition of secondary Tech Prep students, the
Consortium members have agreed upon a definitiori. Students must explicitly elect Tech
Prep as a path or take one or more vocational courses. The Consortium's definitions of

secondary and postsecondary Tech Prep students were reported in Section 1 of this
report.

The school districts in the Consortium began to track transcripted credits into the
community college in 1988. Although not all of these students would be considered Tech
Prep students, the Consortium director estimates that there were approximately 1,500
Tech Prep students in each of grades 9 to 12 last year. This represents about half of the
secondary students.

Of the four-year secondary students, approximately Z percent are Black, 3 percent are
Hispanic, | percent are Native American, 2 percent are Asian or Pacific Islanders, and 92
percent are White. Approximately 55 percent are female, 5 percent limited English

proficient, 10 percent with handicaps or disabilities, and 15 percent economically and/or
educationally disadvantaged.




Efforts have been made to attract all special populations into Tech Prep. There has also
been emphasis on attracting students into occupations that are non-traditional for their

-gender. Males have been recruited into early childhood education, hospitality/tourism, and

nursing. Females are invited to enroll in welding, manufacturing, automotive, and forestry
technology.

A variety of services or accommodations are being used to access Tech Prep for special
populations. These include inclusion of special populations coordinators in the Tech Prep
team, materials in the student's native language, use of interpreters, physical access

accommodations, special equipment, transportation, child care, and coordination with
JTPA programs.

Students in the Consortium explicitly choose between Tech Prep and other programs. In
six of the districts, students also choose an occupational cluster. These occupational
clusters, articulated betv/een the high schools and Mt. Hood Community College, are
accounting, automotive, cable and community television, early childhood education,
electronics, engineering technology, entrepreneurship/small business management,
horticulture, hospitality/tourism, journalism, manufacturing technology, office technology.
and welding technology. These programs have been developed in cooperation with area
business and industry representatives to ensure that technical training includes the skills
and knowledge required by area employers.

In 1991-92, a total of 252 Tech Prep high school students transcripted professional
technical education course credits into Mt. Hood Community College. By 1993-94, the
number jumped to 478. Table 1 shows the number of students by occupational area, with
the largest being in office occupations and early childhood education. In 1994 a total of
931 credits were transcripted by Mt. Hood Community College.

Table 1
Number of High School Students
Transferring Tech Prep Credits into Mt. Hood

Number of Students
Program Area 1991-92 1992-93 1993-94

Office Occupations 77 149 238
Early Childhood Education 70 21 19
Hospitality/Tourism 43 34 28
Computer Science 29 48 38
Work Experience 9 56 64
Manufacturing Technology 7 8 14
Welding 7 9 23
Automotive 5 0 0

Engineering - - 1o
Graphics - - 8

Marketing - - 13
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The school districts all offer some form of workplace experiences. Table 2 indicates the
number of school districts offering each type of workplace experience. The most
commonly offered is placement in part-time employment related to a student's
occupational program. None of the districts currently offer youth apprenticeship at
employer work sites.

Table 2
Number of Districts Offering Various Workplace Experiences

Experience Frequency

Placement in part-time employment related to student's occupational

program 7
Placement in paid part-time employment during the school year as part of a

co-op placement 6
Visits to employer work sites as part of student's occupational program 4
Internships 3
Participation in employer-sponsored training/classes 2
Placement in a summer job related to student's occupational program 2

Curriculum Development

Additions or revisions in academic courses have occurred at both the secondary and
postsecondary level. Table 3 shows the number of high schools and community colleges

engaged in such curriculum revision. As noted, the greatest change was the addition of
applied economics.

Table 3
Number of High Schools and Community Colleges
Engaged in New or Substantially Revised Academic Courses

Area HS CC
Economics 7 1
English 4 |
Mathematics 3 1
Physics 3 0
Biology 2 0
Chemistry 2 0

Commercially available applied academic curricula are being used in all of the participating
high schools and at Mt. Hood Community College. Table 4 shows the number of schools
using each applied curriculum. Applied Economics is being used in each high school.

6
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Table 4
Number of High Schools and Community Colleges
Using Commercially Available Applied Academics Curricula

Area HS CC
Applied Economics 7 1
Applied Communications 4 1
Applied Mathematics 3 1
Principles of Technology 3 0
Applied Biology/Chemistry 2 0

Substantial changes have also occurred in occupational/technical courses. High schools
were engaged in such changes in Agriculture, Applied Science, Business, Engineering
Technology, Health and Mechanical/Industrial areas. These changes involved both new
instructional methods and more advanced skills. At Mt. Hood Community College
changes occurred in Business, Engineering Technology, and Mechanical/Industrial.

No written articulation agreements existed between szcondary and postsecondary
institutions prior to the Consortium's establishment. Seven general articulation
agreements and 71 specific articulations agrecments now exist. The articulation
agreements with Mt. Hood Community College involve the following five elements:

Identification of secondary courses or competencies for which postsecondary
credits will be granted towards a certificate or degree

« Changing the content or competencies covered in postsecondary courses that are
part of an occupational sequence to eliminate gaps or duplication

« Defining/changing the content or competencies covered in secondary courses that
are part of an occupational sequence

« Granting of advanced standing in apprenticeship programs based on secondary
school program completion

« Working with secondary partners to identify a sequence of required and elective
courses or competencies at secondary and postsecondary levels to create a four-
year program of study.

Articulation agreements have been signed in 15 areas: Accounting,
Agriculture/Horticulture, Automotive, Cable and Commercial Television, Computer
Applications, Early Childhood Education, Electronics, Engineering Technology
(Drafting), Entrepreneurship/Small Business Management, Hospitality/Tourism,

I Articulation
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Journalism, Manufacturing Technology, Marketing, Office Occupations, and Welding
Technology.

Counseling, Guidance, and Career Development

The Mt. Hood Consortium believe that an effective Tech Prep effort includes involvement
of middle schools. Last year, meetings were held at middle schools involving Consortium
staff. middle school and high school staff, students and representatives of postsecondary

institutions, business, labor, government, local community organizations, and members of
the armed forces.

Numerous career development activities were held at the middle school, high school, and
postsecondary level. Table 5 lists a variety of career development activities and indicates
which are provided by Some (S) or All (A) schools at that level or areas within the Mt.

Hood Community College. A total of 51 counselors are available at the secondary level.

Table 5
Career Development Activities at the Middle, High School, and Postsecondary Level
Provided by Some (S) or All (A) Schools or Areas within M Hood Community

College
Middle  High  Mt. Hood
Career Development Activity School  School CC
Special career development classes A A S
Career development integrated in academic and/or
vocational courses A A S
Individual career development counseling A A S

Special career counseling materials developed

specifically for Tech Prep students are used by

school counselors A A S
Development of Tech Prep educational plans

indicating courses a student will take at the

secondary and postsecondary levels A A S
Student access to or use of career exploration

software A A S
Trips to employer worksites S S S
Job placement assistance for existing students

provided by course instructors S S S
Job placement assistance for existing students

provided by guidance counselors S S S
Job placement assistance for existing students .

provided by special job placement staff S S S




Staff Development

Staff development was one of the most active parts of the Mt. Hood Tech Prep Program
this year. The staff development involved many people including: consortium staff,
secondary administrators, teachers, and counselors; postsecondary admuinistrators,
teachers, and counselors, and representatives of local business/industry. Whiie
improvement of job placement assistance received only moderate emphasis, heavy
emph: sis was placed on the following areas:

« Developing general concepts and strategies for Tech Prep

« Improving integration of vocational and academic instruction

« Developing curricula and instruction to promote hands-on learning
« Promoting cooperation among secondary and postsecondary staff
« Improving career development counseling

« Promoting Tech Prep and marketing it to students/parents

« Evaluating Tech Prep

« Improving business/industry/labor relationships

Student Qutcomes

All seven districts in the Consortium have graduated Tech Prep students. The first group
to have received articulated credit into Mt. Hood Community College graduated from
high school in 1987-88. Approximately 1,500 Tech Prep students graduated last year. At
this time we do not know the number who are currently employed. A study is currently
underway to determine the number of high school Tech Prep graduates who entered Mt.
Hood Community College this year.

Monitoring/Evaluation

Since the Mt. Hood Community College Consortium received special funding this year
from the U.S. Department of Education as ane of nine Tech Prep National demonstration
Centers, the evaluation of this project has received special attention. The external
evaluation is being performed by contract to the Northwest Regional Educational
Laboratory (NWREL). The NWREL staff are working with the institutional research staff
at Mt. Hood Community College to develop a computerized database containing
information on past, current, and future Tech Prep students. When the database is
implemented, it will include information on academic and vocational courses
taken/completed, technical skills/competencies attained, course grades, career counseling
services received, level of postsecondary remediation required, program enrollment by
occupational area, degrees/certificates received, workplace experiences as part of Tech
Prep. postsecondary job placement, and wage data from state unemployment records.

Data collection included interviews with key people, small group discussion with
consortium staff and teachers. and written surveys of alt | ith and 12th grade students in
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each of the seven districts to determine their vocational and educational plans, awareness
of Tech Prep, and potential interest in emering specific occupational programs at Mt.
Hood Community College.

Areas of Success and Obstacles

Among the areas where Consortium members perceived the most success were
collaboration between secondary and postsecondary educators and collaboration between
vocational and academic educators. Other success areas cited included developing
administrators support, establishing clearly defined Tech Prep objectives, developing
articulation agreements, obtaining a high degree of federal support, involving business and
industry, networking with other Tech Prep programs, developing increased awareness of
Tech Prep in the community, integrating Tech Prep into larger reform efforts, applying
TQM, and developing inter-district programs that allow students from one district to take
courses offered in other districts.

The greatest obstacle was the lack of staff, time, and money dedicated to Tech Prep.

3. CONSORTIUM STUDENT SURVEY

In May 1993, the NWREL evaluation staff prepared a Mt. Hood Consortium Student
Survey that was reviewed by the consortium and project staff. It was then distributed by
the regional coordinator to all available 11th and 12th grade students in the Consortium.
The intent of the survey was to determine students' educational and vocational plans after
high school, vocational programs taken in high school, interest in attending a community
college and possible areas of vocational education interest there, familiarity with Tech
Prep and perception of it, and whether students were aware of and had applied to have
their high school vocational education credits transcripted to a community college. The

results of this survey, which was completed by 2,391 students, are shown ina tabulated
version in Appendix A.

The 2.391 students completing this survey were evenly distributed by gender and split
between 11th and 12th grade. The largest number of respondents came from David

Douglas High School. Table 6 shows the breakdown of number and percentage of
students across the eight schools.

One year after completing high school the majority of students plan to attend a community
college (47 percent), attend a four-year college or university (41 percent), or work part-
time (38 percent). The most commonly mentioned jobs were in the areas of marketing,
health occupations, and office occupations. Only 31 percent had ever considered a carecr
in a non-traditional occupation. In terms of educational aspirations, 64 percent of the
students intended to complete a four-year college degree or higher. while 22 percent
planned to complete at least a two-year program.
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Table 6
Number and Percentage of Students Responses by High School

Percentage
(of total
School Number respondents)
David Douglas 536 22
Sam Barlow 456 19
Reynolds 442 18
Centennial 329 14
Sandy 222 9
Gresham 166 7
Parkrose 162 7
Corbett 71 3

Students were asked to identify the high school professional technical education courses
they have or are taking in high school. The most frequently mentioned course was early
childhood education. Table 2 shows the distribution of other courses taken in high school,
as well as the percent desiring to follow up with this course of study at a community
college. The high school and community college percentages are rather similar; however,
the percentages at the community college are generally slightly lower, except in the health
occupations where 8 percent were taking them in high school while 12 percent were
expressing interest in taking them in the community college. The similarities between the
high school and community college are useful to know and suggest a good basis for Tech
Prep articulation. '

Table 7
Professional Technical Education Courses Taken in High School and Desired in a
Community College

Percent Percent

Course : H.S. Com. Col.
Early Childhood Education 12 9
Automotive 9 6
Graphics 9 5
Marketing 9 0
Office Occupations 9 7
Heaith Occupations 8 12
Electronics 7 7
Hospitality/Tourism 6 0
Building Construction 4 4

2
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Two-thirds of the students »ave considered attending a community college. The
community colleges identified most often were Mt. Hood (59 percent), Portland
(12 percent), Clackamas (8 percent), and others {6 percent). '

While two-thirds of the students had thought about attending a community college, only
one-third were familiar with the professional technical education courses offered at Mt.
Hood Community College. Of those familiar with the professional technical education
courses at Mt. Hood Community College, the most frequent sources of information were
the school catalog (16 percent), friends (13 percent), and teachers and counselors

(10 perce 1t each). Only 7 percent indicated that they had visited Mt. Hood Community
College. This suggests that an important recruiting strategy to get high school students
familiar with the Mi. Hood Community College program may be to arrange for them to
visit the campus.

In this survey only 25 percent of the students had ever heard of Tech Prep. Most of that
number felt that Tech Prep either consisted of courses which prepared students for
careers in technical fields (14 percent) or it was a professional technical education
program that starts in high school and leads to a community college associate degree or
beyond (15 percent). High school students in the Seattle School District were also asked
about Tech Prep in May. Twenty-eight percent of the 11th and 12th grade students there
had heard about Tech Prep. This suggests that many students still need to be informed
about Tech Prep.

The last set of questions dealt with transcripting of professional technical education high
school course credits into the community college. Fifty-nine percent were aware that their
professional tzchnical education classes may count for community college credit, but only
18 percent had ever applied to have the credits transcripted.

A more detailed analysis was made of the 1,135 high school students who indicated an
interest in attending Mt. Hood Community College. Table 8 shows the number of these
students expressing an interest in particular occupational areas at Mt. Hood. Of this
group only 36 percent expressed familiarity with the proiessional technical education
courses offered, 25 percent had heard of Tech Prep, 62 percent were aware that their
professional technical education high school classes may count for community college
credit, but only 20 percent had applied to have their credits transcripted.

A detailed report will be provided to the project staff identifying by name each student
who indicated an interest in attending Mt. Hood Community College. This report will
provide the student's school, grade level (11th or 12th), occupational areas of interest at
Mt. Hood, and occupational areas studied in high school




Table 8
Number of High School Students Interested in Taking a Professional/Technical

I Education Program at Mt. Hood Community College

Occupational Area Number
Automotive 102
Building Construction 71
Early Childhood Education 170
Electronics 127
Graphics 87

’ Health Occupations 200
Horticulture 31
Hospitality/Tourism 115
Marketing 102

Office Occupations 130
TOTAL 1135

4. ARTICULATION STUDY

Introduction

' In May 1994, Dr. Tom Owens of the Northwest Regional Educational Laboratory in
cooperation with Dr. Dan Wallen, director of Research and Planning at Mt. Hood

I Community College, and Nancy Conrath, a consuitant to the community college,
conducted an analysis of records of students enrolled in one or more professional technical
education courses at Mt. Hood. The intent was to study students who had taken

l professional technical education courses in high school and had received articulated credit
from Mt. Hood for one or more such courses. Comparison group students were selected
based on not having transcripted credits, but being enrolled in the same community college

' professional technical education courses as those who had transcripted credits.

We wished to describe the characteristics of the professional technical education students
| who had transcripted professional technical education credits as a baseline for measuring
future Tech Prep students. The indicators we used were: grade point average at Mt.
Hood Community College and the percent of students needing guided studies in reading,
mathematics, and/or writing. Other descriptive data we aralyzed were: gender, ethnicity,
educational goals of the students, and motivation for attending Mt. Hood Community

' College.
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Findings

There were 1550 students for whom transcript data were available from Mt. Hood
Community College. Table 9 shows the number of students in each of the three groups by
the number of community college credits they had accumulated at Mt. Hood. We decided
to eliminate from further analysis those students who had taken less than 12 hours of
credit at the college since many had taken only one or no courses. It is interesting to note
that both the PTE groups had a higher percentage of students who had taken more than

11 hours of credit.

Table 9
Number of Students by Credits Earned at Mt. Hood Community College
N=1,550
Category of One to 11 12 to 20 21 or more
Students No hours hours hours hours Total
Comparison 820 432 68 116 1,436
PTE 1 0 11 11 32 54
PTE 2 ] 6 6 47 60

For the following tables the following factors apply: (1) The information is based on years
1988-1993; (2) Only students earning a total of more than 12 credit hours were included;
(3) PTEI students are professional technical education students from the following majors
General Studies, Criminal Justice Administration, Nursing-PreProf, and Business
Administration, (4) PTE2 students were all the professional technical education majors
except General Studies which is included in PTE1 (these are the students who traditionally
would have been identified as professional technical education students because they were
in programs that do not transfer to four-year degree programs); (5) For both PTE
categories only those students who were involved in the 2+2 program and actually
transcripted credit were included.

Table 10 shows the age distribution of students in “e three groups. This was considered
important to determine whether the comparison group were substantially older than the
other two professional technical education groups. As seen in Table 10, there are some
older students in the comparison but 149 students or 81 percent are under 25 years of age.

Table 11 shows the average grade point average for students in the three groups. Those
who had not transcripted credits had a somewhat higher GPA than other professional
technical education students.




Table 10
Age of Students by Group
(N=279)

Comparisen PTE! PTE2
(N=183) (N=43) (N=53)

17-21 89 36 41
22-25 60 7 11
26-29 12 0 1
30-40 12 0 0
41-50 7 0 0
Over 50 3 ¢ 0

Table 11

Mean GPA by PTE Status
(N=280)

Comparison PTEl PTE2
(N=184) (N=43) (N=53)
GPA 2.20 1.95 1.80

Differences in gender are shown in Table 12. Students who transcripted their high school
professional technical education credits were more likely to be female. This finding has
occurred with other Tech Prep programs in other parts of the country. 1t is not clear
exactly why females are more likely to transcript their credits. In at least some of the Mt.
Hood Consortium high schools the business and office occupations teachers have been
more directive in bringing the forms to be filled out into the classroom for studernts to
complete while other professional technical education teachers have left it up to the
individual student to do on their own.

Table 12
Gender Percentages by PTE Status
(N=280)

Comparison PTEI1 PTE2

(N=184) (N=43) (N=53)
Female 65 70 85
Male 35 30 15

The cthnic background of the three groups is shown in Table 13 Most of the students in
cach group are Caucasian with a slightly higher percentage being in the PTE2 group
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Table 13
Ethnic Percentages by PTE Status
(N=280)

Comparison PTE1 PTE2
(N=184) (N=43) (N=53)

American Indian 1 2 0
Black Afro-American 1 0 0
Caucasian 89 88 94
Oriental-Asian 6 7 6
Spanish Surnamed American 2 2 0
Non-US Citizen ' I 0 0
Unknown 1 0 0
Other 2 0 0

Upon applying at Mt. Hood Community College, students are asked to identify their
educational goals. Table 14 shows the distribution by group. As would be expected, the
PTE2 sroup has the highest percentage who aspire to a 2-year degree while the PTE!
group has the highest percentage aspiring to the 4-year degree. What is interesting,
however, is that 15 percent of the PTE2 group want to earn a 4-year degree and 30
percent of the PTE! group want only a 2-year degree. This suggests that it may be more
useful in the future to consider both groups as professional technical education students
and not limit professional technical education to only those not intending to go beyond a
2-ycar degree.

Table 14
Goal Percentages by PTE Status
(N=272)

Comparison  PTE1 PTE2
(N=176)  (N=43) (N=53)
Take one class 6 0 2

Take a few classes 4 0 0
Earn a 2-year degree z3 30 79
Earn l-year certificate 2 0 4
Earn GED 3 0 0 0
Earn 4-year degree S8 70 15
Other 7 0 0

Students upon entry into Mt. Hood Community College arc also asked to identify their
motive for entering the community college. Table 1S shows the results The largest
percentage of the PTE2 students enroll to get a job while the largest percentage of the
PTET group enroll to explore a carcer

16
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Table 15
Motive Percentages by PTE Status
(N=271)

Comparison PTE1 PTE2
(N=171) (N=42) (N=53)

Geti a job 16 17 43
To enhance my current job 3 2 0
Get a better job 14 12 17
Personal enrichment 9 5 4
Explore a career 41 62 30
Other 16 2 6

Students entering Mt. Hood Community College take the CPT Placement test in reading,
writing and mathematics. Cut scores have been set at 110 in reading, 319 in writing and
17 on the mathematics test A/SK. Students scoring equal to or lower than these cut
scores are required to take guided studies classes in the respective areas to prepare them
to handle the higher level courses required at Mt. Hood Community College. Tables 16,
17, and 18 show the percentage of students needing guided studies in each of the three
areas separately while Table 19 shows those needing guided studies in more than one area.
For each of the three basic skills areas those students in PTE2 had the highest percentage
needing remediation. The figures for writing are especially high for all groups. Table 19

indicates that 91 percent of the PTE2 group needed guided studies in at least one basic
skills area.

Table 16
Percentage of Students Needing Guided Studies in Reading by PTE Status
(N=155)

Comparison PTEIl PTE2
(N=76) (N=35) (N=44)

GS 7 9 20
Table 17
Percentage of Students Needing Guided Studies in Math by PTE Status
(N=155)

Comparison  PTEI PTE2
) (N=76) __ (N=35)_(N=44)
GS 13 9 30
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Table 18
Percentage of Srudents Needing Guided Studies in Writing by PTE Status
(N=155)

Comparison PTEl PTE2
(N=76) (N=35) (N=44)

GS 17 20 27
Table 19
Percent of Students Needing Guided Studies in More Than One Area
(N=155)

Comparison  PTEI PTE2
(N=76) (N=35) (N=44)

Reading/Math 2 0 14
Reading/Writing 4 9 16
Math/Writing 7 6 14
Reading/Math/Writing 1 0 11
None needed 75 76 55

Tables 20 and 21 show the percent of PTF 1 and PTE2 students needing guided studies in
each of the three basic skills area for the past three years for which data are available.
Analysis was run over the years to see if the pattern was changing over time. Since tne
numbers are small for 1990 it is more reliable to consider the 1991 and 1992 years. There
appears to be no pattern yet. With the comparison group there appears to be a slight
decrease in those needing guided studies in writing over the three years from 100 percent
to 82 percent.

Table 20
Percentage of PTE1 and PTE2 Students Needing Guided Studies by Year of High
School Graduation

f 1990 1991 1992
PTEl PTE2 PTEl  PFTE2 PTEl  PTE2
(N=2) (N=6) (N=12) (N=13) (N=20) (N=24)

Reading 0 50 25 15 0 17
Math 0 50 0 23 15 25
Writing 0 67 25 23 20 21




Table 21
Percentage of Comparison Group Students Needing Guided Studies by Year of
High School Graduation

1990 1991 1992
(N=10) (N=19) (N=22)
Reading 10 5 5
Math 20 0 18
Writing 10 11 32

5. EVALUATION RECOMMENDATIONS

The evaluation of this project has produced some important outcomes including the
formation of an active evaluation advisory committee, an evaluation design that has been
reviewed by the advisory committee and revised, a set of working definitions of high
school and community college Tech Prep students, formation of a national review panel of
nationally recognized experts in Tech Prep, a comprehensive description of the project and
its operations, start-up work on designing an effective student management information
system and transcript study, and a survey of almost 3,000 high school 11th and 12th grade
students enrolled in professional technical education.

There are three evaluation recommendations that seem important for the future.

1. More intensive work is needed in increasing the awareness and understanding
of Tech Prep among students, staff, parents, and employers.

Data from the Consortium Student Survey administered to 2,391 11th and 12th grade
students in May 1993 indicated that of the students surveyed, only 25 percent indicated
that they had ever heard the term "Tech Prep", and only 15 percent thought of it as a
professional technical education program that starts in high school and leads to a
community college associate degree or beyond.

While it is useful not to make a major distinction between Tech Prep and College Prep,
since some students will be qualifying for both, it appears important that students know
about Tech Prep and be encouraged, through individual student plans, to think about how
they can continue their professional technical education beyond high school into the
community college. The Consortium Student Survey recorded student names, schools,
and professional technical education areas of coursework for almost 3,000 high school
students. It may be useful next year for each school to follow up with thesc seniors or
recent graduates to explain Tech Prep and encourage students to continue their training in
community college

83




2.  There is need to have a better system for identifying professional technical
education program completers and Tech Prep students so that next year's
evaluation can look at gains in the number of Tech Prep students versus the
number of other students.

A review of the high school SERVE reports completed by the schools suggests that there
is a gross underestimation of professional technical education program completers and
Tech Prep students. For example, the SERVE report from one advanced marketing class
of 11th and 12th grade students indicated that none were in Tech Prep. This appears
highly unlikely. Professional technica! education teachers know the students in their
current classes. but they often do not know what is required of a program completer nor
the actual courses in professional technical education that each student has already
completed. The Consortium may want to identify a committee of educators to investigate
this problem and come up with recommendations that can be tried and assessed next year.

3. Work should continue on developing a student management information
system that includes an analysis of the professional technical education courses
completed by each student so that we will have a sound basis for identifying
the Tech Prep students.

The NWREL evaluation staff have held several productive meetings this year with the
director of admissions and the director of institutional research at Mt. Hood Community
College to determine what student information is available on professional technical
education students at Mt. Hood and to decide how that information can be used in the
evaluation. These discussions need to continue next year and expand to include
representatives of some of the participating high schools. The student MIS should be
compatible with the one being developed by the Oregon Department of Education.

20
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APPENDIX A

MT. HOOD CONSORTIUM STUDENT SURVEY
PERCENT (N=2,391) RESPONSES

Gender: (check one)  Male 51% ~ Female_49%
Grade Level: (check one) 11th_51% 12th__49%

High School: (check one) % N
Centennial 14 329
Gresham 7 166
Corbett 3 1
Parkrose 7 162
David Douglas 22 536
Reynolds 18 442
Sam Barlow 19 456
Sandy 9 222

The following questions are designed to help us prepare high school and community college classes
that meet the needs of today's students. Please take a few minutes to complete this survey and
return it to your teacher.

1. What do you expect to be doing one year after completing high school? (Circle one or more

numbers.)
Percent

Working full-time (35 hours or morc) 18
Entering an apprenitceship program 4
Entering an on-the-job training program 4
Going into regular military service or to a service academy 6
Attending a vocational, technical, trade or business school 9
Attending a community collcge 47
Attending a four-ycar college or university 4]
Working part-time (less than 35 hours) 38
Other (travel, take a break) 9
I have no idea what I'll be doing 4

2. What type of job do you think you will have when you arc 30 years old. (Be as complete as
you can.)

Automotive 5
Construction 7
Early Childhood 9
Electronics 2
Graphics 3
Health Occupations 18
Horticulture 16
Hospitality/tourism 4
Marketing ‘ 39
Office Occupations 12
Other 66




3. Have you ever considered a career in an occupation that is non-traditional for your gender?
(i.e., a male nurse or female engineer)  Yes_31% No_ 69%

4. As things stand now, how far do you think you will get in school? (Circle the highest
applicable number.)

High School Percent
Less than high school graduation ... 2
High school graduation only ... 3

Vocational, trade, or business school after high school
eSS than TWO YEATS ........ooo.oooueeoieceececemc et eaeass e ons s 3
TWO YCATS OF TTIOTE ... ettt euteee e omassams et 5

College or Community College
Less than two years of CONCEE ..o o 4
Two or more Yyears of college (including two-year degree) ... 22
Finish college (four- or five-year degree)...........co.oooiiini 33
Master's or advanced degree ... ... 31

W

Have you taken or are you currently enrolled in any of the following high school professional
technical education courses? (Check all that apply.):

Percent Pereent
Automotive...................... _9 Health Occupations ... 8
Building Construction...... 4 Horticulture.................. 1
Early Childhood Educ...... 12 Hospitality/Tourism...... 6
Electronics ... 1 Marketing.............cc..... 9
Graphics..........cocooien, _9 Office Occupations....... 9
Others(please specify) 25

6. Have you ever thought about attending a community college after completing high school to
continuc your training in a professional tcchnical arca?
Yes 66% No 34%

If ves, which community college are you lik~ly to attend? (Circle one or more numbers.)

Mt. Hood Conumunity College ...t 59
Portland Community COlEZe ... oo 12
Clackamas Community College ..o 8

Other (please specify)




-a -

7. If you plan to take a professional/technical program in a community college, in what

occupational area would you like to receive training? (Check one.)

Percent Percent
Automotive...........cceune 6 Health Occupations ...... 12
Building Construction...... 4 Horticulture................. 2
Early Childhood Educ...... 9 Hospit. lity/Tourism...... 6
Electronics ...................... 7 Marketing .................... 6
Graphics.........cccoooeeien. 5 Office Occupations....... 7

Others(please specify) 22

8. Are you familiar with the professional technical education courses offered at Mt. Hood

Community College?
Yes 33% No 67%

If yes, how did you hear about them? (Circle all that apply.)

I learned about them from: Percent Percent
School catalog or course listing......... 16 Acounselor........... 10
Friends............coiiiie 13 Staff at Mt. Hood Community College... 5
High school teachers........................ 10 I visited Mt. Hood Community College .. 6
Other (please specify) ................... 4

9. Have you cver heard the term "Tech Prep™?
Yes 25% No 75%

If ves what do you think Tech Prep means (Circle one or more numbers.)

A new name for vocational cducation ... 3
Courses to prepare you for carcers in technical ficlds
A professional technical cducation program that starts in high school

and leads to a community college associate degrec or beyond........................ 15
Preparation for a job immediately after high school ... 3
COUrSES 1N COMPULET SCICTICES ...ttt e et eeme s
TN DO SUTC ..o et 7

—_—

10. Were you aware that your professional technical education high school classes may count for
community college credit?  Yes  39% No 41%

If ves, have you ever applied to have your credits transcripted to a conumunity college?
Yes 18% No 82%

Northwest Regional Educational Laboratory
Education and Work Program

101 S.W. Main Strect. Suite 500

Portland. Orcgon 97204

Telephone (503) 275-9500

THANKS FOR TAKING TIME TO COMPLETE THIS SURVEY.
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Appendix E

TOTAL DISSEMINATIONS / VISITATIONS TO DATE

with state-by-state reports

(Does -not include 1994 AVA National Convention materials.)
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__State

Alaska
Alabama
Arkansas
Arizona
Califomia
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii

lowa

ldaho

llinois
Indiana
Kansas
Kentucky
Louisiana
Massachusetts
Maryland
Maine
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebrasks
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Oklahoma
Ohio

Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

Virginia
Vermont
Washington
Wisconsin
West Virginia
Wyoming
Washington DC

MHCCT NATIONAL TECH PREP DEMONSTRATION CENTER

Visitations

] =N =21 TSNS L ]

Pl Wb

1
.

N

e N T I

oS S

1
1

P al at =1 N

DISSEMINATIONS / VISITATIONS

As of November 14, 1994

Materials

3
6
1
18
48
17
1
4
23
10
7
15
3
39
10
14
12
5
11
6
3
12
15
7

N
w

-—
DB OMNWOOoDNWOor

- N
~NOdOOO

_ N - -
A OXWON=N

OUT OF COUNTRY:

Country Visitations
Palau
Yugoslavia
New Zealand
Australia
Virgin Isiands
Micronesia
Guam
British Columbia
England -
Canada -

[ B I 2 |

1

TOTAL VISITATIONS*:

(*Groups ranged from 1 to 50
individuals)

Estimated MATERIALS DISSEMINATED

From MHCC:

PLUS additional 200 at

'93 AACC bootn, 300 at

'33 AVA booth, 450 at

'94 AACC booth, and 400 at
‘94 AVA booth:

PLUS aaditional 800+ pieces
of information disseminated
through Consortium
presenters at a variety of
workshops, round table
discussions, and other
conference sessions:

TOTAL MATERIALS DISSEMINATED:

59

Materials

WNNA2aa NN =&

52

620

1,350

+ 800

+2,770
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Mt. Hood Regional Cooperative Consortium /

BENCHMARKS AND MILESTONES

INTRODUCTION

Now in its tenth year of operation, the Mt. Hood Regional Cooperative Consortium continues to maintain and
further expand its strong, effective cooperative relationship involving faculty members, administrators, board
members, and support staff in its District high schools, the Multnomah Education Service District, and Mt. Hood
Community College (MHCC). To date, 78 written articulation agreements have been established between MHCC
and the eight high schools: Centennial, Corbett, David Douglas, Gresham, Parkrose, Reynolds, Sam Barlow,
and Sandy. These agreements cover 17 different professional-technical areas of the college and all six of the
high school Certificate of Advanced Mastery (CAM) areas.

Except during the summer, the Consortium meets monthly to plan, ccordinate, and implement professional-
technical education opportunities for students in the District. So successful have these efforts been, that a VIP
program has been established that enables students at one District high school to take a course or courses at
another District's high school when such courses are offered at a host high school but not at the students’
resident high schools. To date, a total of 955 students have participated in this program at no additional cost

either to the student, the parent, or the schools involved. This represents an estimated savings of $72,840 to
students, parents, and taxpayers.

In their efforts to meet the requirements of Oregon House Bill 3565 by the year 2000, Consortium member
schools have been deeply involved in education reform. The "SCANS Report" and the curriculum revisions
prescribed for meeting National Council of Teachers of Mathematics (NCTM) standards in mathematics have
provided further momentum for implementing change. To supplement curriculum materials and course content,
local businesses and industries, such as Boeing of Portland, Fujitsu, and Fred Meyer Corporation, frequentiy
send representatives to Consortium meetings to provide "real world” input to education reform activities. In
addition, two strong leaders in mathematics and English curriculum reform--Pamela Matthews and Elaine
Johnson, respectively--continue to provide hands-on workshops and training as well as assistance in writing
curriculum and developing materials. A result of these efforts is an integrated, single-track, problem-solving
mathematics program at MHCC and participating District high schools, as well as a new ninth grade applied
communications course that was pilot-tested at three District high schools this past year.

Mt. Hood Community College completed its National Dissemination Grant activities as of December 31, 1994,
as a National Tech Prep Demonstration Centar, one of only nine in the nation. Operating with a $307,920 grant
over a two-year period, MHCC worked with Cousortium members to provide materials and visitations to out-of-
area teachers and administrators. As of December 31, 1994, the Center had hosted 52 groups and dissuminated
materials to almost 3,000 requesting sites across the nation and to seven foreign countries. Members of the
Consortium have also presented at many different national, regional, state, and local conferences.

In response to the Mt. Hood Tech Prep National Review Panel, the Consortium has broken out the Tech Prep
areas into six career pathways for the Certificate of Advanced Mastery (CAM), as recommended by the Oregon
Department of Education and described on page 3 of this report. According to these recommendations, all
students in the state of Oregori must have access to at least one or more programs in each CAM. To earn a
Certificate of Advanced Mastery, students must meet high performance outcome standards that emphasize the
application of knowledge and skills in varied, realistic environments. In addition, the Oregon goal is to provide
some work experience in a business or industry to all students prior to their graduating from high school.

page 1
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

PARTICIPATING SCHOOL DISTRICTS and MEMBERS

The following school! districts and other organizations are responsible for the continuing success of the Mt. Hood

Regional Cooperative Consortium

Chief Executive Officers

School Districts

Consortium Members

Mark Sherman, Principal

Dr. Zeno Katterle, Superintendent

Dr. George Benson, Superintendent

Larry McClellan, Supenntendent

Dr. Anthony Palermini, Superintendent

Dr. Jim Jacobson, Superintendent

Dr. Paul Kreider, President

Dr. John Bierwirth, Superintendent
Dr. Jacki Cottingim, Superintendent

Dr. Hudson Lasher, Superintendent

Dr. Dennis Crow, Superintendent

Alpha School

Barlow/Gresham

Centernial

Corbett

David Douglas

Multnomah ESD

Mt. Hood Community College

Portland
Parkrose

Reynolds

Sandy Union

Wally Cole, Employer Liaison

Rich Dills, Instructor

Keith Eisele, Business

Sherrie Scheinman, Counselor

Bobbi Thomas, Coodinator, School/Business Partnership
Kay Weaver, Director, Grade Schools

Joanne Bishop, Associate Principal
Dr. Marvin Hempel, Director of Instruction
Deanna Sawtelle, Pro-Tech Chair

Roger Swenson, Instructor

Dr. Jim Dixon, Assocociate Principal
Kathy Lillis, Vocational Coordinator
Jim Schoelkopf, Technology Director

Dr. Vernon Halcromb, Regic nal Coordinator
Barbara Jorgensen, Nirector/instruction
Dr. Jerry Shiveley, Deputy Superintendent

Dr. Gil Albello, Science Division

Debbie Derr, Counseling

Michael Dillon, The Center

Michael Durrer, Engineering Division

Dr. Elaine Johnson, Communications Division
Karen Knight, Grants Development

Pamela Matthews, Mathematics Division

Dr. Jack Miller, Professional Technical Development
Ted Scheinman, Economics

Dr. Gretchen Schuette, Vice President

Dave Shields, Career Placement

Kathleen Waldron, Counseling

Roger Schoenborn, Occupational Specialist
Barbara Ritt, Assistant Principal

Dave Barger, Career/Curriculum Specialist
Jim Rogers, Assistant Principal

Len Eaton, Business Tech Director
Linda Grant-Barger, Career/Curriculum Specialist

Community Representatives

Janet Adrian, Oregon Apprenticeship/Training
Glenna Borg, Oregon Departiment of Human Resources
Nita Crimins, Oregon Department of Education

Philip Dean, Project YESS, JTPA

Maureen Dooney, Oregon Dept. of Human Resources

page 2
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

CAREER PATHWAYS FOR CAM PROGRAMS

The Oregon Department of Education has prescribed the following career pathways for the Certificate of
Advanced Mastery (CAM) programs™:

Arts and Communicatioris

Programs related to the humanities and to the performing, visual, literary, and media arts. These may include,
but need not be limited to, architecture, creative writing, film and cinema studies, fine arts, graphic design and
production, journalism, foreign languages, radio and television broadcasting, advertising, and public relations.

Business and Management

Programs related to the business environment. These may include, but need not be limited to, entrepreneurship,
sales, marketing, hospitality and tourism, computer/information systems, finance, accounting, personnel,
economics, and management.

Health Services

Programs related to the promotion of health as well as the treatment of injuries, conditions, and disease. These
may include, but need not be limited to, medicine, dentistry, nursing, therapy and rehabilitation, nutrition, fitness,
and hygiene.

Human Resources

Programs related to economic, political, and social systems. These may include, but need not be limited to,

education, law and legal studies, law enforcement, public administration, child and family services, religion, and
social services. :

Industrial and Engineering Systems

Programs related to the technologies necessary to design, develop, install, or maintain physical systems. These
may include, but need not be limited to, engineering and related technologies, mechanics and repair,
manufacturing technology, precision production, and construction.

Natural Resource Systems

Programs related to the environment and natura! resources. These may include, but need not be limited to,

agriculture, earth sciences, environmental sciences, fisheries management, forestry, horticulture, and wildlife
management.

Taken from the Oregon Department of Educalion Oregon 21st Century Schools brochures, Normal Paulus, State
Superintendent of Public Instruction.

page 3
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I Mt. Hood Regional Cooperative Consortium
l BENCHMARKS AND MILESTONES
I TECH PREP ARTICULATION AGREEMENTS
I (Total Agreements: 78)
I CAM: ARTS and COMMUNICATIONS
NUMBER OF
PROGRAM AGREEMENTS HIGH SCHOOLS
I Cable and Community Television 4 David Douglas Reynolds
Gresham Sam Barlow
' Graphics Technology 1 Reynolds
Journalism 4 Corbett Gresham
' David Douglas Reynolds
I CAM: BUSINESS and MANAGEMENT
‘ NUMBER OF
PROGRAM AGREEMENTS HIGH SCHOOLS
l Accounting 7 Centennial Reynolds
David Douglas Sam Barlow
Gresham Sandy
' Parkrose
I Computer Applications 1 Sandy
Entrepreneurship/Small Business 3 Centennial Sandy
I Management Sam Barlow
Hospitality/Tourism 8 Centennial Reynolds
l David Douglas Roosevelt
Gresham Sam Barlow
Parkrose Sandy
l Marketing/DECA 5 Centennial Sam Bariow
Corbett Sandy
l Gresham
Office Occupations 8 Centennial Parkrose
l Corbett Reynolds
David Douglas Sam Barlow
Gresham Sandy
G page 4
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

CAM: HUMAN RESOURCES

NUMBEF. OF
PROGRAM AGREEMENTS HIGH SCHOOLS
Early Childhood Education 6 David Douglas Reynolds
Gresham Sam Barlow
Parkrose Sandy
CAM: INDUSTRIAL and ENGINEERING SYSTEMS
NUMBER OF
PROGRAM AGREEMENTS HIGH SCHOOLS
Automotive 6 Centennial Reynolds
David Douglas Sam Barlow
Gresham Sandy
Electronics 4 Centennial Gresham
David Douglas Sam Barlow
Engineering Technology (Drafting) 8 Centennial Parkrose
Corbett Reynolds
David Dougias Sam Barlow
Gresham Sandy
Manufacturing Technology 6 Centennial Reynolds
Gresham Sam Barlow
Parkrose Sandy
Welding Technology 4 Centennial Parkrose
Gresham Sam Barlow
CAM: NATURAL RESOURCES SYSTEMS
NUMBER OF
PROGRAM AGREEMENTS HIGH SCHOOLS
Agriculture/Horticulture 3 David Douglas Sandy
Sam Barlow

NOTE: For the HEALTH SERVICES CAM, currently all agreements are set up through the VIP program in

cooperation with other Portland-area high schools that offer courses in the CAM.
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BENCHMARKS AND MILESTONES

l Mt. Hood Regional Cooperative Consortium

NUMBER OF STUDENTS TRANSCRIPTING CREDIT
by 2+2 Tech Prep Program
1987-1994

TOTAL STUDENTS PER SCHOOL YEAR

PROGRAMS 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 || Cumulative
1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 TOTALS

Accounting 5 4 3 3 0 0 0 15

Automotive * * * 8 4 0 0 12

Computer Science * * * * 33 46 33 112

Drafting/CAD * * * 18 0 0 4 22

Early Childhood Education * 14 20 12 70 20 19 155

Electronics 1 0 0 0 0 0 13 14

—_—

Engineering * * * . . . 16 16

Forestry * * * * * 2 0 2

Horticulture * * . . . 1 0 1

Hospitality/Tour..im * * 16 40 41 35 22 154

Manufacturing * 1 0 10 5 7 11 34

Marketing * * * * . 2 13 15

Office Occupations 35 52 45 71 83 151 235 673

Welding * 2 0 17 4 9 23 55

Work Experience * * . * 12 56 64 132

Total Enrollments 41 73 84 176 252 329 462 1,440

Total Transcripted Credits 109 224 292 498 578 727 931 3,359

* Marked years are those in which this program was not offered as a transcripted credit course.

OVERALL INCREASE in enroliment from 1987 to 1994 ... 754 PERCENT

I Graphics * * * * . . 8 8
[ ]
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Mt. Hood Regional Cooperative Consortium

/. BENCHMARKS AND MILESTONES

NUMBER OF STUDENTS TRANSCRIPTING 2+2 CREDIT
by High School
1987-1994

TOTAL STUDENTS PER SCHOOL YEAR

1987 1988 1989 1990 1991 1992 1993 Cumulative
HIGH SCHOOLS 1988 1989 1990 1991 1992 1993 1994 TOTALS
Centennial 3 5 5 3 7 63 97 183
Corbett . 4 0 9 7 9 14 43
David Douglas 36 47 38 35 35 43 43 277
Gresham 3 0 4 35 35 12 20 109
MHCC - Health Occ.** . * * * . 42 54 96
Parkiose * 4 21 26 50 27 6 134
Reynolds 3 2 8 23 20 43 84 183
Roosevelt * * * * * * 1 1
Sam Barlow 5 6 0 30 7 4 84 136
Sandy . 2 10 22 59 73 93 259
Scappose * * * * * * 6 6
Springdale * * * * * 10 14 24 |
Total Annual Enrollment 50 70 86 183 220 326 516 1,451 _

* Marked years are those in which this program was . 1t offered as a transcripted credit course.

** These are duplicated within high school breakdowns in this chart.

OVERALL INCREASE in enrollment from 1987 to 1994 . .. 932 PERCENT




Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

NUMBER OF V.I.P. CHOICE STUDENT APPLICATIONS
by Course
1989 to 1994

TOTAL VIP STUDENTS PER SCHOGCL YEAR

PROGRAMS 1989 1990 1991 1992 1993 1984 Cumulative
1990 1991 1992 1993 1994 1995 TOTALS

Agriculture * * * * * 1 1

Automotive 7 10 6 8 12 7 50

Building Construction 13 16 18 19 26 32 124

£arly Childhood Education 8 11 13 14 0 0 46

Fuads . * * * * 13 13

Foreign Language * * * * 9 3 12

Graphics 3 0 4 6 1 1 15

Health Occupations | * 20 39 48 192 125 424

Health QCccupations | * * 15 18 29 29 91

Horticulture 2 1 3 4 1 3 14

Hospitality/Tourism . 2 4 9 6 6 27

Manufacturing * * * . 1 1 2

Marketing 5 4 0 0 2 0 11

Video Technology 5 3 5 14 9 5 41

Total Enroliments 44 67 109 144 291 229 1,287

* Marked years are those in which this program was not offered as a transcripted credit course.

OVERALL INCREASE in enrollment from 1989 to 1994 . .. 420 PERCENT

I Electronics 1 0 2 4 3 3 13

Q page 8
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

2+2 TECH PREP STUDENT TRANSCRIPTING BY PROGRAM
1993 to 1994

Computer Science - 33 (7.1%)

Early Childhood Education - 19 (4.1%)

Hospitality/Tourism - 22 (4.8%)%y
Pk i Work Experience - 64 (13.9%)

~ Manufacturing - 11 (2.4%)

< Welding - 23 (5.0%)
< Marketing - 13 (2.8%)
‘Engineering - 20 (4.3%)
s Electronics - 13 (2.8%)
% Graphics - 8 (1.7%)

Office Administration - 236 (51.1%)

l TOTAL: 462 Students
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

VIP - CHOICE
INTER-DISTRICT PROGRAM APPLICATIONS

(1.7%) (2.9%)
- Horticulture - 3
Automotive Tech - 7|
(3.8%)

(1.7%)

1
Health Occupations 1 - 125
(53.1%)

*Other:
Agriculture ............. A
Foods ................. 9

n Graphics . .............. 1
TOTAL: 214 Students Manufacgturing ......... 1

page 10
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1994 to 1995
*Other - 4
(2.3%)
Foreign Language -3 HospitalityfTourism -3
(1.7%) T e (1.7%)

Building Construction - 32 e Health Occupations Ii - 29

(18.3%) (16.6%)
Electronics Tech -3 ; Video Technology - 5




Mt. Hood Regional Cooperative Cconsortium

BENCHMARKS AND MILESTONES

MARKET SHARE PERCENT
OF MATRICULATING FALL HIGH SCHOOL GRADUATES
1985 to 1994

Percent

1985 Bl 22%

1986 TR 26

1988 R 6 %o

1989 IR S o
1990 27%

1991 Y 30 %
1992 32%
1993 I A, 30

1994 I SR 3 %

* Mt. Hood Community Coliege registered a 36 percent market share of Reynoids High School
graduates.

i
i
i
1
i
i
i
!
1987 I Y 2 5%
' (o}
1
1
i
1
i
i
1
i
i
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

STUDENT PARTICIPATION CREDIT TRANSCRIPTION
1987-1988 to 1993-1994

Number of Students

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

1993-1994

3 931

462 Increase from 1992.93:
Student Partcipation 61%
Transcripted Credits . 40%

1992-1993

110727

Increase from 1991-92:
Student Participation . 31%
Transcripted Credits . 26%

1991-1992 i 578

Increase from 1990-91:
Student Parlicipation  43%

I Transcripted Credits 16%

........................................................................
1990-1991  33IIIIIIIIIiIIIIIIIIIIIIIIIIIINNNILIIIIIIIIIIIIIIINNNIINNILNNNNING: 498

Increase from 1989-90:
Student Participation 110%
Transcripted Credits  71%

1989-1990 292

increase from 1988-89:
Student Participation . 15%
Transcripted Credits . 30%

1988-1989 224

increase from 1987-88:
Student Participation . 78%
Transcripted Credits 106%

1987-1988 mnii 00

LEGEND:

i Transcripted Credits

I  Student Participation
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Mt. Hocd Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

VISIONS FOR THE FUTURE

A dynamic local, state, and national movement to develop Tech Prep programs and to reform
education is underway. These changes in Oregon education, mandated by the legislature, have
inspired a clear vision of the next two decades. This vision places an increasing emphasis on real-
world skills and contextual learmning.

Oregon's vision, as expressed in Oregon Shines and in Oregon Benchmarks, is to have the best
educated work force in the nation by the year 2000 and the best educated work force in the world by
the year 2010. Oregon House Bill 3565, passed in June 1991 by the Oregon Legislature, mandates
educational reform consistent with many of the recommendations expressed in the nationa! report,
America’s Choice. Other major factors influencing education reform include the new recommendations
and standards approved by the National Council of Teachers of Mathematics (NCTM) and the recently
approved standards recommended by the American Association for the Advancement of Science.
Both of these complement the reform of education that is reflected in the Tech Prep movement.

The Mt. Hood Regional Cooperative Consortium s nationally known for its leadership and
accomplishments in Tech Prep education and in Oregon’s reform movement. The Consortium will
continue to focus on Tech Prep and education reform well into the year 2010, emphasizing at all levels
of education the development of integrated curriculums, teamwork, and real-life applications for
mastering academic skills. The Consortium will also promote and support school-to-work opportunities
through cooperation with local business and industry.

In May 1994, the Mt. Hood Regional Cooperative Consortium held its annual one-day retreat and
planning session to evaluate progress and to develop a program of work for 1994-1995 to address
these challenges and opportunities. At the regularly scheduled fall meeting in September 1994, the
Consortium finalized its priorities and established responsibilities. The 1994-95 Program of Wuik,
presented on the following pages, is a result of these efforts.
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nMt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

PROGRAM OF WORK
1994 to 1995

CAM DEVELOPMENT and SCHOOL-TO-WORK

1. CAM Development Sub-Committee Members:

Kathy Lillis, Vocational Coordinator L .. .. David Douglas High School
Gaynelle Nolf, Principal ... ... . o o ... . ... Parkrose High School
Barbara Ritt, Assistant Principal o . L Parkrose High School
Deanna Sawtelle, Vuch-Tech Chair _ o _ : .. Centennial High School
Roger Schoenborn, Occupational Specialist ... .. .. o ... .. .. Portland Public Schools
Vickie Schray, Director, Pro-Tech Educaton ................... e MHCC
Ed Smith, Principal . .. .... ... .. L . Reynolds High School
Roger Swenson, Instructor .. .. e .. .. Corbett High School
Bobbie Thomas, Coordinator, School/Busuness Partnersh|p . . Sam Barlow High Schoo!
Tim Tutty, Vice Principal ... . . . Gresham High School
2. School-to-Work Sub-Committee Members:

Joanne Bishop, Associate Principal . .. ... ... o o Centennial High School

Glenna Borg, Customer Service/Eiployee Relations .. . .. Oregon Dept. of Human Resources
Philip Dean, Project YESS Director . . . 4 C . - .. . MHCC
John Deeaer, Assistant Superintendent o . S . Revnolds D;stnct Admmlstratlon
Keith Eisele, Business/Vocational Division Leader .. . . o Gresham High School
Linda Gutierrez . . ... ....... o S ... Parkrose District Administration
Bob Harland, Director of Admlmstratwe Servnces ..... .. . . . ....Gresham-Bariow School District

Rhonda Kjargaard, Principal . ... . L Alpha High School
Kathy Lillis, Vocational Coordinator . ... ... ............ ... .. David Douglas High School

Gaynelle Nolf, Principal ... .. ... ... . .. Parkrose High School

Mike O'Connor, Work Experience Coordinator .. . ......... ... . ... .. ... ... Sandy High School
Susen RItChey ... ... ... .. Multnomah ESD
Jim Rodgers, Assistant Principal .. ... . ... .. ..o oo Lo Reynolds High School
Jeff Roehm, Associate Dean, Allied Health .. ..... . ... ....... .. .. .. ... ... MHCC
Deanna Sawtelle, Voch-Tech Chair .. ........ . ....... ......... ... ..... Centennial High School
Vickie Schray, Director, Pro-Tech Education ... ... ... ... ... ... .. ... . ... MHCC
Dave Shields, Director, Career Placement ... ... .. ... . ... . ... MHCC

Jerry Shivei.,, Deputy Superintendent .. ... ... ... ... .... e Multnomah ESD
Bobbie Thomas, Coordinator, School/Business Partnership . .. .. .... ... Sam Barlow High School
Lynne Wolters, Tech Prep Coordinator, Engineering ... .. ...... e MHCC
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

EVALUATION AND ASSESSMENT

Evaluation and Assessment Committee Members:

Vern Halcromb, Regional Coordinator o Mt. Hood Consortium
Tom Owens, Associate Director, Education & Work Program . NW Regional Educational Laboratory

Jeff Roehm, Associate Dean, Allied Health . oo .. MHCC
GUIDANCE AND COUNSELING

Guidance and Counseling Committee Members:

Joanne Bishop, Associate Principal .. ... ... o Centennial High School
Debbie Derr, Coordinator of Disability Services e MHCC
Kathy Lillis, Vocational Coordinator .. ... S ... . David Douglas High School
Kathleen Waldron, Counselor ... .. . . . . . MHCC

MARKETING
Marketing Committee Members:
Dave Shields, Director, Career Placement . . .. . L MHCC

Lynn Sondenaa. Industrial Technology Strand Coordinator

...... Sandy High School
Roger Swenson, Instructor

......... L .. . ......Corbett High School

STAFF DEVELOPMENT

Staff Development Committee Members:

John Deeder, Assistant Superintendent . ... ... ...... . ...
Jim Dixon, Associate Principal, Curriculum
Marv Hempel, Director of Instruction . ... ... .. ... . ...... ..
Bobbie Thomas, Coordinator, School/Business Partnership

......... Reynolds District Administration
............... . .. .... David Douglas High Scheca!
........ Centennial Schoo! District
................. Sam Barlow High School
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Mt. Hood Regional Cooperative Consortium

BENCHMARKS AND MILESTONES

FOR FURTHER INFORMATION, CONTACT:

Michael Dillon, Dean

Community and Workforce Development

Mt. Hood Community College
26000 SE Stark Street
Gresham, OR 97030

(503) 667-7225
(503) 667-7679 (FAX)

Dr. Vern Halcromb

The Mt. Hood Regional Consortium Coordinator

Mt. Hood Community College
26000 SE Stark Street
Gresham, OR 97030

(503) 669-6948
(503) 667-7679 (FAX)
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Appendix G

SAMPLE PACKETS OF APPLIED MATHEMATICS,
APPLIED ECONOMICS, AND APPLIED ENGLISH
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What is Mathematics?

Is reform necessary?

|

{
[Attitudeg [Retention [Curriculum] [ Delivery] [Assessment |  Teacher
Preparation

|

"cundamentally Restructure the
Culture, Content and Context
of
Viathematics Education”

Quoted from Moving Beyond Myths
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WHAT IS MATHEMATICS?

QUOTED FROM EVERYBODY COUNTS:

Mathematics is the key to opportunity. p 1

Mathematics reveals hidden patterns that help us understand the world around us.
p 31

As a practical matter, mathematics is a science ¢ pattern and order. p 31

Mathematics is the invisible culture of our age. p 32

Mathematics is one way we make sense of things. p 43

As a science of abstract objects, mathematics relies on logic rather than on
observation as its standard of truth. p 31

Mathematics is a patural mode of human thought, better suited to certain types of
problem ; than to others, yet always subject to confirmation and checking with

other types of analyses. There is no place in a proper curriculum for mindless
mimicry mathematics.
p 44

More than most other school subjects, mathematics offers special opportunities

for children to learn the power of thought as distinct from the power of authority.
p 4

Modern mathematics provides a powerful instrument of understanding the world
in which we live. p 4

Mathematics today involves far more than_calculation; clarification of the problem,
deduction of consequences, formulation of alternatives, and development of

appropriate tools are as much a part of the modern mathematician’s craft as are
solving equations or providing answers. p 5
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WHAT IS MATHEMATICS EDUCATION?

Among the many subjects taught in school mathematics is probably the most
universal, depending least on a student’s background and culture. p 20

Education in any discipiine helps students learn to think, but education also must
help students take responsibility for their thoughts. Whnile this objective applies to
all subjects, it is particularly apt in mathematics education because mathematics is
an area in which even young children can solve a problem and have confidence
that the solution is correct —not because the teacher says it is, but because its
inner logic is so clear. p 3

The study of mathematics can help develop critical habits of mind —to distinguish
evidence from anecdote, to recognize nonsense, to understand chance, and to
value proof. p 8

Experience with mathematical modes of thought builds mathematical power—a
capacity of mind of increasing value in this technological age that enables one to
read critically, to identify fallacies, to detect bias, to assess risk, and to suggest

alternatives. Mathematics empowers us to understand better the information-
laden world in v.hich we live. p 31-32

Doing mathematics is much like writing. In each, the final product must express
good ideas clearly and correctly, but the ideas must be present before the
expression can take form. Good ideas poorly expressed can be revised to improve
their form: curriculum that emphasizes computation and rules is like a writing
curriculum that emphasizes grammar and spelling; both put the cart

before ithe horse. p 44




WHAT MUST CHANGE AND WHY?

CURRICULUM DESIGN

Communication has created a world economy in which working smarter is more important than merely
working harder. p 1

We have inherited a mathematics curriculum conforming to the past, blind to the future, and bound by a I
tradition of minimum expectaticns. Wake Up Americal

p1 I
Even more important is a comprehensive flexible view that embodies the intrinsic unity of mathematics:
estimation supplements calculation; heuristics aid algorithms; experience balances innovation. To

prepare students to use mathematics in the twenty-first century, today’s curriculum must invoke the full
spectrum of the mathematical sciences. p 33

In practice, although not in law, we have a national curriculum in mathematics education. It is an
“underachieving” curriculum that follows a spiral of almost constant radius, reviewing each year so much

of the past that littie new learning takes place. p 45

Mathematical literacy is especially crucial because mathematics is the language of science and
technology. p 8

The world of work in the twenty-first century will be less manual but more mentai; less mechanical but
more electronic; less routine but more verbal; and less static but more varied. p 11

We must judge schools not by remembrances of things past, but by necessary expectations for the
future. Students must learn not on'y arithmetic, but also estimation, measurement, geometry,

optimization, statistics, and probability—all of the ways in which mathematics occurs in everyday life.
p 46

They need to learn not only how to estimate and calculate, but also how to decide whether to est.:mate
or calculate. Good number sense includes common sense about how to find an answer as well as a
range of choices of methods. p 47

Children should use calculators throughout their school work, just as adults use calculators throughout
their lives. More important, children must learn when to use them and when not to do so. They must
learn from experience with calculators when to estimate and when to seek an exact answer; how to
estimate answers to verify the pleusibility of calculator results; and how to solve modest problems
mentally when neither pencil nor calculator is convenient. p 47

DELIVERY SYSTEMS

Mathematics education takes place in the context of schools. Like other subjects, mathematics is
constrained by limits of school and society, of texts and tests. p 3

tAathematics instruction must not reinforce the common impression that the only problems amenable to
mathematical analysis are those that have unique correct answers. p 44

The best time to learn mathematics is when it is first taught: the best way to teach mathematics is to
teach it well the first time. p 1

Research on learning shows that most students carnot learn mathematics effectively by only listening
and imitating; yet most teachers teach matheriatics just this way. p 6
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Much of the failure in school mathematics is due to a tradition of teaching that is inappropriate to the
way most students learn. p 6

Mathematics is the worst curricular villain in driving students to failure in school. When mathematics
acts as a filter, it not only filters students out of careers, but frequently out of school itself. p 7

Without the ability to read and understand, no one can become mathematically literate. Increasingly, the
reverse is also true: without the ability to understand basic mathematical ideas. one cannot fully
comprehend modern writing such as that which appears in the daily newspapers. p 7

Evidence from many sources shows that the least effective mode for mathematics learning is the one
that prevails in most of America’s classrooms: lecturing and listening. Despite daily homework, for most
students and most teachers mathematics continues to be primarily a passive activity: teachers prescribe;
students transcribe. p 57

it is students’ acts of construction and invention that build their mathematical power and enable them to
solve problems they have never seen before. p 59

To assess development of a student’s mathematical cower, a teacher needs to use a mixture of means:
essays, homework, projects, shcrt answers, quizzes, blackboard work, journals, oral interviews, and
group projects. Only broad-based assessment can reflect fairly the important, higher-order objectives of
mathematics curricula. p 70

ATTITUDES

Unfortunately, as children become socialized by school and society, they begin to view mathematics as a
rigid system of externally dictated rules governed by standards of shifts gradually from enthusiasm to
apprehension, from confidence to fear. p 44

One of the more disturbing conclusions of recent studies of mathematics education is that the American
public tends to assume that differences in accomplishment in school mathematics are due primarily to
differences in innate ability rather than to differences in individual effort or in opportunity to learn. p 9

Another consequence is that adults who determine policy in mathematics education often measure the

mathematical needs of today’s students by their own meager and gutdated mathematical
accomplishments. p 8-10

Others have been made apprehensive by a teacher’s rigid view of mathematics as a string of procedures
to be memaorized, where right answers count more than right thinking. p 10

Calculators now do most of the arithmetic needed for daily life, while a technology dominated society
requires that everyone have a good grasp of chance, of reasoning, of form, and of pattern. p 46

High school graduates need to know enough about chance to understand health and environmental risks;
enough about change and variability to understand investments; enough about data and experiments to
understand the grounds for scientific conclusions; enough about representation to interpret graphs; and

nough ab he nature of mathematics i ren their children who will learn ects
f mathemati hat their parents never ied. p 49

As a subject with an extensive and substantial history, mathematics more than any other science has
been taught as an ancient discipling. A nation that persists in this view of mathematics is destined to
fall behind scientifically and economicaily. p 76
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“A Core Curriculum

Grades 9-12"
NCTM Addenda Series

Reshaping Content

In contrast to current practice of prematurely tracking students into either college preparatory
sequences or “general mathematics" sequences on the basis of narrow perceptio 1s of performance or
curricular goals, the Standards recommends at least three years of mathematical study for every
student "revolv[ing} around a core curriculum differentiated by the depth and breadth of the treatment of

topics and by the nature of applications." Thus, the core topics of high schoo! mathematics are to be
fundamentally the same for all students.

The curriculum standards for grades 9-12 identify a common core of mathematics topics that alf
students should have the opportunity to learn. The broadening of the content of the curriculum is
accompanied by a broading of its focus. Narrow curricular expectations of memorizing isolated facts
and procedures and becoming proficient with by-hand calculations and manipulations give way to
developing mathematics as a connected whole with an emphasis on conceptual understanding, multiple
representations and their linkages, mathematical modeling, and problem solving.

As envisioned in the Curriculum and Evaluation Standards, investigation of patte'ns, data analysis, and
modeling serve to connect mathematics to the world in which students live. Cocrdinate representations
connect data analysis with algebra, algebra with geometry, and geometry with trigonometry. Computer
and calculator graphics not only bring these connections to the forefront of the curriculum but also allow
students to investigate connections in a dynamic way. Moreover, the visualization approach offered by
these technologies promises to afford more students greater access to mathematics.

Addenda Series - A Core Curriculum - Page v

The implications for school mathematics of the changes occurring in mathematics and its applications
are likely to be far-reaching. The study of topics from probability and statistics has assumed increasing
importance to the fields of behavioral and social sciences. Discrete mathematics, the mathematics of
dynamical systems (chaos), and mathematical computing must supplement the traditional precalculus
curriculum to provide an accurate background and understanding of the way that mathematics 1s
applied to real-world problems. The growing corinections among mathematical topics and with other
fields raise serious questions about the way that we package the high school curriculum into discrete
subjects—makirig us nne of the few industrialized countries of the world that do not organize and teach
matnematics as an integrated discipline.

Addenda Series - Page 2

Reshaping Pedagogy

The Curriculura ana Evaluation Standards paints mathematics as an activity and a process, not simply

as a body of content to be mastered. To this end, the standards fcr grades 9-12 call for increased
attention to—

¢ actively involving students in constructing and applying mathematical ideas;

¢ using problem solving as a means as well as a goal of instruction,;

¢ promoting student interaction through the use of effective questioning techniques;
]

using a variety of instructional formats—small cooperative groups, individual explorations,
whole-class instruction, and projects;

¢ using calculators and computers as tools for learning and doing mathematics.

304 Addenda Series - Pages v .
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Reshaping Assessment

Complete pictures of classrooms in which the Curriculum and Evaluation Standards is being
implemented not only show changes in mathematical content and instructional practice but also reflect
changes in the purpose and methods of student assessment. Classrooms where students are
expected to be engaged in mathematical thinking and in constructing and reorganizing their own
knowledge require adaptive teaching informed by observing and listening to students at work. Thus

informal, performance-based assessment methods are essential to the new vision of school
mathematics.

Analysis of students' written ‘vork remains important. However, single-answer paper-and-pencil tests
are often inadequate to assess the development of students' abilities to analyze and solve problems,
make connections, reason mathematically, and communicate mathematically. Potentially richer
sources of information include student-produced analyses of problem situations, solutions to problems,
reports of investigations, and journal entries. Moreover, if calculator and computer technologies are
now to be accepted as part of the environment in which students learn and do mathematics, these toois
should also be available to students in most assessment situations.

Addenda Series - Page vii

Needs in a Postindustrial Society

Lack of competence in mathematics beyond arithmetic now limits an individual's opportunity for success
in life and a nation's economic strength and leadership potential. Virtually every area of life requires a
higher competence with mathematics for full participation in society. The ability to understand
significant mathematics and mathematical procedures is necessary for making informed judgments on
issues, acting as a wise consumer, and coming to personal and business decisions. Lack of success in
high school level mathematics and beyond now eliminates graduates from all but the most menial dead-
end jobs.

Addenda Series - Page 3

There is more at issue than our economic self-interest. Education is closely linked to preserving our
democratic ideas. A common core of knowledge, skills, and values is necessary to maintain our beliefs
in the underpinnings of our society. The growth of an underclass of the long-term unemployed,
dominated by particular subcultures, is intolerable. Aside from the attendant welfare dependency,
crime, and social unrest, the notion of large segments of our society limited in their opportunities to
participate fully in the mainstream of American life runs contrary to the principles that our ration
represents.

Addenda Series - Pages 4,5

Equally at risk is our capacity to govern ourselves wisely and to act responsibly as individuals. The
problems of a modern technological society are complex, requiring an electorate who can sift through
arguments, interpret quantitative information, make critical judgments, and look beyond immediate self-
interest. The abilities to reason and to think and act independently are survival skills for being wise
consumers, food stewards of the environment, intelligent supporters of rational policies of government,
and citizens capable of appreciating cultural differences.

Acdenda Scries - Page 5,6

Mathematical literacy to function in a technological society can no longer be the goal of an elite subset
of the school population. Every student must be equipped with the knowledge and skiils to make sense
of data, to interpret technical materials, to understand linear and nonlinear growth, to manipulate
formulas and algebraic symboils, to distinguish logical arguments, to appreciate and act on uncertainty,
and to apply geometric principles. Each individual must be equipped with a combination of personal
skills, technological skills, and thinking skills in order to apply mathematics meaningfully. These are the
prerequisites for understanding the world in which we live, for realizing ttie potential of technology, and
for maintaining our system of government.

Addenda Series - Page 6
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INDUSTRY EXPECTATIONS FOR
SCHOOL MATHEMATICS

The ability to set up problems with the appropriate
operations

Knowledge of a variety of techniques to approach and
work on problems

Understanding of the underlying mathematical features of
a problem *

The ability to work with others on problems

. The ability to see the applicability of mathematical ideas
to common and complex problems

. Preparation for open problem situations, since most real
problems are not well formulated

. Belief in the utility and value of mathematics
(Pollak 1987)

1991 National Council of Teachers of Mathematics




TEACHING THE SCANS COMPETENCIES

The Secretary's Commission on Achieving Necessary Skills
U.S. Department of Labor, 1393

In considering the timing for introducing SCANS skills, students should
not specialize too early-- that is, pursue a specific occupation or field to
the exclusion of others-- but should begin by developing the fundamental
conceptual foundation and skills that will allow them to acquire more
specialized skills later on. Frem the beginning, instruction in this
conceptual foundation should be integrated with the core subjec: areas.

The model is that of a spiral. Each SCANS competency is developed
throughout the K-12 curriculum. (p17)

Curriculum and instruction in the SCANS competencies

RESOURCES

Bv acquiring competence at allocating resources (time, money,
people, and materials) students should learn to perform some of
*he basic functions of management--planning, organizing, and
controlling.  21-22

INFORMATION

In the past, schools have seen as a major part of their job the
conveying of information to students. Though it is still
important for students to acquire certain information, it is
becoming more and mere important for them to acquire the
skills of finding, evaluating, compiling, packaging and
communicating information. (27,

The student should be able to:

Acquire and evaluate information
Organize and maintain information
Interpret and communicate information
Use computers to process information
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INTERPERSONAL SKIL'LS

In both the academic curriculum and extracurricular activities,
essential interpersonal skills to prepare the student for the
workplace are:

to be able to

. Participate as a member of team
. Teach others

. Serve clients and customers

. Exercise leadership

. Negotiate to arrive at a decision
. Work with cultural diversity

SYSTEMS

Understanding systems makes it easier to understand the ways
in which many of the world's processes take place. In
addition to understanding systcms, SCANS competencies
state students should be able to monitor and correct
performance in systems and to design anu improve them.

TECHNOLOGY

The SCANS definition of technological competence requires
developing the ability to understand computers, machines,
and other tools and to use them to solve problems. In
addition, students should be able to select, apply, maintain
and troubleshoot technology.
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KEY POINTS OF THE NCTM STANDARDS

1. All students need to learn more and often different mathematics, and instruction must be

significantly revised. p 1 I

2. The call for refoim in mathematics education indicates new goals are needed for both
the student and the teacher. p 3

3. We live in an informational society rather than an industrial one:

Businesses no longer seek workers with strong backs, clever hands and shopkeeper
arithmetic skills, instead employees must be prepared to understand the complexities
and technologies of communication, assimilate unfamiliar information, ask questions and
work cooperatively in teams. p 3

4. Goals for the student:
a. Learn to value mathematics
b. Be confident in their ability to do mathematics
¢. Become mathematical problem solvers
d. Learn to communicate mathematically
e. Learn to reason mathematically p 5

What a student learns depends to a great degree on how he or she has learned it.
p5

a. Knowing mathematics is doing mathematics.

b.  Some aspects of doing mathematics have changed in the last decade.

c. Changes in technology and the broadening of the areas in which matnematics is
applied have resulted in growth and changes in the discipline of mathematics itself.
p7

“Calculators and computers for users of mathematics, like word processors for writers, are tools that
simplify, but do not accomplish, the work at hand." p 8

The standards for grades 9-12 students represent a core program for all students, with explicit
differentiation in terms of depth of breadth of treatment and the nature of applications for college- .
bound students. However, the mathematics of the core program is sufficiently broad and deep so
that students’ options for further study would not be limited. p 9

The standards specify that instruction should be developed from problem situations. Students

should be able to develop a framework of support that can be drawn upon in the future, when
“rules” have long been forgotten. p 11




GRADES 5-8

An ideal 5-8 mathematics curriculum would expand students’ knowledge of numbers,
computation, estimation, measurement, geometry, statistics, probability, patterns and
functions, and the fundamental concepts of algebra. p 65

Why should grades 5-8 mathematics extend beyond mastery of computational skills?

1. Basic skills today and in the future mean far more than computational proficiency.
Moreover, the calculator renders obsolete much of the complex paper-and-pencil
proficiency traditionally emphasized in mathematics courses. Topics such as
geometry, probability, statistics and algebra have become increasingly more
important and accessible to students through technology. p 66

2. If students have not been successful in "mastering” basic computational skills in
previous years, why should they be successful now, especially if the same methods
that failed in the past are merely repeated? In fact, considering the effect of failure
on students attitudes, we might argue that further efforts toward mastering
computational skills are counterproductive. p 66

3. Many of the mathematics topics that are omitted actually can help students
recognize the need for arithmetic concepts and skills and provide fresh settings for
their use. For example, in probabiny, student have many opportunities to add and
multiply fractions. p 66

Taken from Curriculum and Evaluation Standards for School Mathematics
National Council of Teachers 0. Mathematics
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SUMMARY OF CHANGES IN CONTENT
AND EMPHASIS IN 5-8 MATHEMATICS

INCREASED ATTENTION

PROBLEM SOLVING

¢ Pursuing open-ended problems and extended problem-solving projects

¢ Investigating and formulating questions from problem situations

¢ Representing situations verbally, numerically, graphically, geometricalty,
or symbolically

COMMUNICATION
¢ Discussing, writing, reading, and listening to mathematical ideas

REASONING

¢ Reasoning in sy.atial contexts

& Reasoning with prog irtions

¢ Reasoning from graphs

¢ Reasoning inductively and deductively

CONNECTIONS

¢ Connecting mathematics to other subjects and to the world outside the
classroom

¢ Connecting topics within mathematics

¢ Applying mathematics

NUMBER/OPERATIONS/COMPUTATION

Developing number sense

Developing operation sense

Creating algorithms and procedures

Using estimation both in solving problems and in checking the

reasonableness of results

¢ Exploring relationships among representations of, and operations on,
whole numbers, fractions, decimals, integers, and rational numbers

¢ Developing an understanding of ratio, proportion, and percent

L X X X J

PATTERNS AND FUNCTIONS

¢ Identifying and using functional relationships
¢ Developing and using tables, graphs, and rules to describe situations
¢ Interpreting among different mathematical representations

ALGEBRA

¢ Developing an understanding of variables, expressions, and equations
¢ Using a variety of methods to solve linear equations and informalty
investigate inequalities and nonlinear equations

STATISTICS

¢ Using statistical methods to describe, analyze, evaiuate, and make
decisions

PROBABILITY

¢ Creating experimental and theoretical models of situations invoiving
probabilities

GEOMETRY

¢ Developing an understanding of geometric objects and relationships
¢ Using geometry in solving problems

MEASUREMENT
# Estimating and using measurement to solve problems

INSTRUCTIONAL PRACTICES

¢ Actively involving students individually and in groups in exploring,
conjecturing, analyzing, and applying mathematics in both a

mathematical and a real-world context

Using appropriate technology for comp.utation and exploration

Using concrete materials

Being a facilitator of learning

Assessing learning as an integral part of instruction

L X X X 4

Q

ERIC

Aruitoxt provided by Eic:
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DECREASED ATTENTION

PROBLEM SOLVING
¢ Practicirg routine, one-step problems

¢ Practicing problems categorized by types (e.g., coin problems, age
problems%

COMMUNICATION
¢ Doing fill-in-the-blank worksheets

¢ Answering questions that require only yes, no, or a nimber as
responses

REASONING
¢ Relying on outside authority {teacher or an answer key)

CONNECTIONS
¢ Learning isolated topics
¢ Developing skills out of context

NUMBER/OPERATIONS/COMPUTATION
Memorizing rules and algorithms

Practicing tedious paper-and-pencil computations
Finding exact forms of answers

Memorizing procedures, such as cross-multiplication, without
understanding

L X X X J

PATTERNS AMT FUNCTIONS
¢ Topics seldom in the current curriculum

ALGEBRA
¢ Manipulating symbols
¢ Mem- ..zing procedures and drilling on equation solving

STATISTICS
¢ Memorizing formulas

PROBABILITY
¢ Memorizing formulas

GEOMETRY

¢ Memorizing geometric vocabulary
¢ Memorizing facts and relationships

MEASUREMENT

¢ Memorizing and manipulating formulas
¢ Converting within and between measurement systems

INSTRUCTIONAL PRACTICES
¢ Teaching computations out of context
Driliing on paper-and-pencil algorithms
Teocr:\qmg topics in lsor:ﬂon v
Stressing memorization
Be' the dispenser of knowledge
Tesing for the sole purpose of assigning grades

L X X X X J

Taken from Curricukwn and Evaluation Standards for Schoo! Mathemat
National Council of Teachers of Mathematxs. Page '
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The stanidards for grades 9-12 are based on the following a~sumptions:

¢

Students entering grade 9 will have experienced mathematics in the
context of the broad, rich curriculum outlined in the K-8 standards.

The level of computational proficiency suggested in the K-8 standards
will be expected of all students; however, no student will be denied

access to the study of mathematics in grades 9-12 because of a lack
of computational facility.

Although arithmetic computation will not be a direct object of study in
grades 9-12, number and operation sense, estimation skills, and the
ability to judge the reasonableness of resuits will be strengthened in
the context of applications and problem solving, including those
situations dealing with issues of scientific computation.

Scientific calculators with graphing capabilities will be available to all
students at all times.

A computer will be available at all times in every classroom for
demonstration purposes, and all students will have access to

computers for individual and group work.

At least three years of mathematical study will be required of all
secondary school students.

These three years of mathematical study will revolve around a core
curriculum differentiated by the depth and breaath of the treatment of
topics and by the nature of applications.

Four years of mathematical study will be required of all collene-
intending students.

These four years of mathematical study will revolve around a
broadened curriculum that includes extensions of the core topics and

for which calculus is no longer viewed as the capstone experience.

All students will study appropriate mathematics during their senior
year.

Taken from Curriculum and Evaluation Standards for School Mathematics
National Council of Teachers of Mathematics, Pages 124-125
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TOPICS TO RECEIVE INCREASED ATTENTION

ALGEBRA

4 The use of real-world problems to motivate
and apply theory

4 The use of computer utilities to develop
conceptuai understanding

¢ Computer-based methods such as
successive approximations and graphing

utilities for solving equations and inequalities

GEOMETRY

Integration across topics at all grade leveis
Coordinate and transformation approaches
The development of short sequences of
theorems

Deductive arguments expressed orally and in
sentence or paragraph form

Computer-based explorations of 2-D and 3-D
figures

Real-world applications and modeling

TRIGONOMETRY

The use of appropriate scientific calculators
Realistic applications and modeling
Connections among the right triangle ratios,
trigonometric functions, and circular functions
The use of graphing utilities for solving
equations and inequalities

* o * SO

* SO

FUNCTIONS

¢ Integration across topics at all grade levels
¢ The connections among a problem situation,
its model as a function in symbolic form, and

the graph of that function

¢ Function equations expressed in
standardized form as checks on the

reasonableness of graphs produced by
graphing utilities

¢ Functions that are constructed as models of
real-world problems

STATISTICS
PROBABILITY
DISCRETE MATHEMATICS

SUMMARY OF CHANGES IN CONTENT
AND EMPHASIS IN 9-12 MATHEMATICS

¢ oo oo
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Taken from Curriculum and Evaluation Standards for School Mathematics l
National Council of Teachers of Mathematics, Page 126-127

TOPICS TO RECEIVE GECREASED ATTENTION

ALGEBRA .

¢ Word problems by type, such as coin, « jit,

and work

The simplification of radical expressions

The use of factoring to solve equations and

to simplify rational expressions

Operations with rational expressions

Paper-and-pencil graphing of equations by

point plotting

Logarithm calculations using tables and '

interpolation . %

¢ The solution of systems of equations using
determinants !

4 Conic sections

GEOMETRY l

¢ Euclidean geometry as a complete axiomatic
system

¢ Proofs of incidence and betweenness
theorems

¢ Geometry from a synthetic viewpoint

¢ Two-column proofs

4 Inscribed and circumscribed polygons

¢ Theorems for circles involving segment ratios

¢ Analytic geometry as a separate course

TRIGONOMETRY

¢ The verification of complex identities

¢ Numerical applications of sum, difference,
double-angle, and half-angle identities

¢ Calculations using tables and interpolation

¢ Paper-and-pencil solutions of trigonometric
equations

FUNCTIONS

¢ Paper-and-pencil evaiuation
The graphing of functions by hand using
tables of values

L 4

¢ Formulas given as models of real-world
problems

¢ The expression of function equations in
standardized form in order to graph them

4 Treatment as a sef araie course

t 7z




SUMMARY OF CHANGES IN INSTRUCTIONAL .
PRACTICES IN 9-12 MATHEMATICS

INCREASED ATTENTION to— DECREASED ATTENTION to—

¢ The active involvement of students in ¢ Teacher and text as exclusive sources of .
constructing and applying mathematical knowledge ]
ideas

¢ Rote memorization of facts and procedurés
¢ Problem solving as a means as well as a
goal of instruction ¢ Extended periods of ingividual seatwork
practicing routine tasks
¢ Effective questioning techniques that

promote student interaction ¢ Instruction by teacher exposition

¢ The use of a variety of instructional formats ¢ Paper-and-pencil manipulative skill work
(small groups, individual explorations, peer . . _
instruction, whole-class discussions, project ¢ The relegation of testing to an adjunct role
work) with the sole purpose of assigning grades

The use of calculators and computers as
tools for learning and doing mathematics

Student communication of mathematical
ideas orally and in writing

The establishment and application of the
interrelatedness of mathematical topics

The systematic maintenance of student
learning and embedding review in the
context of new topics and problem
situations

The assessment of learning as an integral
part of instruction
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Taken from Curriculum and Evaluation Standards for School “athematics
National Council of Teachers of Mathematics, Page 129
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IMPACT OF TECHNOLOGY
ON THE MATHEMATICS
CURRICULUM

4 Some mathematics becomes more
important because technology
requires it

¢ Some mathematics becomes less
important because technology
replaces it

¢ Some mathematics becomes possible
because technology allows it

Transparency 34 ' © 1991 National Council of Teachers of Mathematics
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An Entry Level One-Track Mathematics Curriculum '
for both the
College Prep and Tech Prep Student '

The Mt Hood Community College mathematics faculty believes all college prep
and tech prep students should experience the same prerequisite mathematics.
Prerequisite Mathematics is the minimum amount of mathematics a person

needs to adequately function in a highly technological society. The following

is a redistribution of the NCTM Curriculum Standards for grades 5-12 to reflect '
the outcomes for each level. The levels are defined as follows:

COURSE GRADE MHCC COURSE
Interactive Mathematics | 7,.8,9 0orCC Mth 10/20
Interactive Mathematics |l 8,9, 10, or CC Mth 70
Interactive Mathematics |l 9, 10, 11, or CC Mth 95
Contemporary Mathematics Mth 105 or
Technical Mathematics 10, 11, 12, or CC Mth 80/85

High School Statistics/Calculus 12

Because the curriculum is a technology supported students should be able to investigate problem

situations that arise in connection with computer/calculator validation and the application of
algorithms.
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INTERACTIVE MATHEMATICS |

l STANDARD 1: MATHEMATICS AS PROBLEM SOLVING

The level | mathematics curriculum should include numerous and varied experiences with problem solving as a method
of inquiry and application so that students can—

2L

use problem-solving approaches to investigate and understand mathematical content,
formulate problems from situations within and outside mathematics;
develop and apply a variety of strategies to solve problems, with emphasis on muiti-step and non-routine problems:

verify and interpret results with respect to the original problem situation;
generalize solutions and strategies to new problem situations;
acquire confidence in using mathematics meaningfully.

STANDARD 2: MATHEMATICS AS COMMUNICATION
The level | mathematics curriculum should include opportunity to communicate so that student can-

1.

2
3.
4.
5
6

model situations using oral, written, concrete, pictorial, and graphical methods.

reflect on and clarify their own thinking about mathematical ideas and situations;

develop common understandings of mathematical ideas, including the role of definitions;

use the skills of reading, listening, and viewing to interpret and evaluate mathematical ideas;
discuss mathematical ideas;

appreciate the value ot mathematical notation and its role in the development of mathematical ideas.

STANDARD 3: MATHEMATICS AS REASONING
Reasoning shall permeate the mathematics curriculum so that students can—

1.

2.

understand and apply reasoning processes, with special attention to spatial reasoning and reasoning with
proportions and graphs;
validate their own thinking.

STANDARD 4: MATHEMATICAL CONNECTIONS

The level | mathematics curriculum should include the investigation of mathematical connections so that students can—

see mathematics as an integrated whele;

explore problems and describe results using graphical, numerical, physical, and verbal mathematical models or
representations;

use a mathematical idea to further their understanding of other mathematical ideas;

apply mathematical thinking and modeling to solve problems that arise in other disciplines, such as art, music,
psychology, science, and business;

value the role of mathematics in our culture and society.
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STANDARD S5: NUMBER AND NUMBER RELATIONSHIPS
The level | mathematics curriculum should include the continued development of number and number relationships so
that students can—
1. understand, represent, and use numbers in a variety of equivalent forms (integer, fraction, decimal, percent,
exponential, and scientific notation) ir real-world and mathematical problem situations;
develop number sense for whole numbers, fractions, decimals. integers, and rational numbers:
understand and apply ratios, proportions, and percents in a wide variety of situations;
. investigate relationships among fractions, decimals, and percents;
- represent numerical relationships in one- and two-dimensional graphs (e.g., time vs quantity).

3 i
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STANDARD 6: NUMBER AND NUMBER THEORY

The level | mathematics curriculum should include the study of number systems so that students can—

1. understand and appreciate the need for numbers beyond the whole numbers:

2. develop and use order relations for whole numbers, fractions, decimals, integers, and rational numbers;

3. extend their understanding of whole number operations to fractions, decimals, integers, and rational numbers:
4. understand how the basic arithmetic operations are related to one another. (Mth 20 only)

STANDARD 7: COMPUTATION AND ESTIMATION

The level | mathematics curriculum should develop the concepts underlying computation and estimation in various
contexts so that students can—

1. compute with whole numbers, fractions, decimals, integers, and rational numbers; l

2. develop, analyze, and explain procedures for computation and techniques for estimation:

3. develop, analyze, and explain methods for solving proportions;

4. select and use an appropriate method for computing from among mental arithmetic, paper and pencil, and the
scientific calculator;

use computation, estimation, and proportions to solve problems;

use estimation to check the reasonableness of resuits.

o o

STANDARD 8: PATTERNS AND RELATIONS

The level | mathematics curriculum should include explorations of patterns so that the students can—
1. describe, extend, analyze, and cieate a wide variety of patterns;

2. describe and represent relationships with tables, graphs, and rules:

STANDARD 9: ALGEBRA

The level | mathematics curriculum should include explorations of algebraic concepis and processes so that students
can—

1. understand the concepts of variable, expression, and equation;
2. understand the concept of a formula.

STANDARD 10: STATISTICS l
The level | mathematics curriculum should include exploration of statistics in real-world situations so that students can—

1. systematically collect, organize, and describe data;

2. construct, read, and interpret tables, charts, and graphs;

3. make informal inferences and arguments that are based on data analysis;
4. develop an appreciation for statistical methods.
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STANDARD 11: PROBABILITY

The level | mathematics curriculum should include exploration of probability in real-world situations so that students

can—

1. model situations by devising and carrying out experiments or simulations to detarmine probabilities;

2 model situations by constructing a sample space to determine probabilities;

3. appreciate the power of using a probability modet by comparing experimental results with mathematical
expectations;

4. make predictions that are based on experimental or theoretical probabilities;

5. develop an appreciation for the use of probability in the rea! world.

STANDARD 12: GEOMETRY/TRIGONOMETRY

The level | mathematics curriculum should include the study of the geometry of one, two, and three dimensions in a
variety of situations so that students can—

1. identify, describe, compare, and classify geometric figures,

2. represent geometric figures with special attention to developing spatial sense;

3. represent and solve problems using geometric modeis;

4. understand and apply geometric properties and relationships;

5. develop an appreciation of geometry as a means of describing the physical worid.

STANDARD 13: MEASUREMENT
The level | mathematics curriculum should include extensive concrete experiences using measurement so that students
can—

develop their understanding of the process of measurement;

estimate, make, and use measurements to describe and compare phenomena,

select appropriate units and tools to measure to the degree of accuracy required in a particular situation;
understand the structure and use of systems of measurement;

develop their understanding of the concepts of perimeter, area, volume, angle measure, capacity, and weight and
mass;

develop the concepts of rates and other derived and indirect measurements;

develop formulas and procedures for determining measures to solve problems.
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INTERACTIVE MATHEMATICS Il

This course assumes the Standards set forth in Level |

STANDARD 1: MATHEMATICS AS PROBLEM SOLVING

The level Il mathematics curriculum should include the refinement and extension of methods of mathematical problem
solving so that all students can-

1. use, with increasing confidence,problem-solving approaches to investigate and understand mathematical content;
apply Integrated mathematical problem-solving strategies to solve problems from within and outside mathematics;
recognize and formulate problems from situations within and outside mathematics;

apply the process of mathematical modeling to real-world problem situations.

Ao

STANDARD 2: MATHEMATICS AS COMMUNICATION
The Level Il mathematics curriculum should Include the continued development of language and symbolism to
communicate mathematical ideas so that all students can:

1. reflect upon and clarify their thinking about mathematical ideas and relationships;

2. formulate mathematical definitions and express generalizations discovered through investigations;

3. express mathematical ideas orally and in writing;

4. begin in to ask dlarifying and extending questions related to mathematics they have read or heard about.

STANDARD 3: MATHEMATICS AS REASONING

The level Il mathematics curriculum should include numerous and varied experiences that reinforce and extend logical
reasoning skills so that all students can: '

1. make and test conjectures;

2. follow logical arguments;

STANDARD 4: MATHEMATICAL CONNECTIONS

The level Il mathematics curriculum should include the investigation of the connections and interplay among various
mathematical topics and thei~ application so that all students can:

1. recognize equivalent representations of the same concept;

2. relate procedures in one representation to procedures in an

equivalent representation;

3. use and value the connections between mathematics and other disciplines.

STANDARD 5: ALGEBRA

The level Il mathematics curriculum should include the continued study of aléebraic concepts and methods so that all
students can-

1. represent situations that involve variable quantities with expressions and equations;
2. use tables and graphs as tools to interpret expressions and equations;
3. operate on expressions, and solve linear equations, or a formula for a first degree variable.

STANDARD 6: FUNCTIONS/RELATIONS

The level Il mathematics curriculum should include the continued study of relations so that all students can:
1. model real-world phenomena;

2. represent and analyze relationships using tables, verbal rules, equations, and graphs.

STANDARD 7: GEOMETRY FROM A SYNTHETIC PERSPECTIVE
The level Il mathematics curriculum should
dimensions so that all students can:

1. interpret and draw two and three-dimensional objects;

2. represent problem situations with geometric models and apply properties of figures;
3. classify figures in terms of and similarity and apply these relationships.

develop inciude the continued study of the geometry of two and three
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STANDARD 8: GEOMETRY FROM AN ALGEBRAIC PERSPECTIVE
(NA)

STANDARD 9: TRIGONOMETRY
The level || mathematics curriculum should include the study of trigonometry only to the extent that all students can
understand angular measurement.

STANDARD 10: STATISTICS
The level Il mathematics curriculum should inciude the continued study of data analysis and statistics so that all
students can:

STANDARD 11: PROBABILITY

The level Ii mathematics curriculum should include the continued study of probability so that all students can:

1. use experimental or theoretical probability, as appropriate, to represent and solve problems involving uncertainty;
2. use simulations to estimate probabilities;

3. understand the concept of a random variable;

4. create and interpret discrete probability distritutions.

STANDARD 12: DISCRETE MATHEMATICS

The level Il mathematics curriculum should include topics from discrete mathematics so that all students can:
deveiop and analyze algorithms.

STANDARD 13: CONCEPTUAL UNDERPINNINGS OF CALCULUS

(NA)

' 1. understand sampling and recognize its role in statistical claims.

STANDARD 14: MATHEMATICAL STRUCTURE

The level Il mathematics curriculum should include the study of mathematical structure so that all students can:
1. compare and contrast the real number system and its various sub-systems with regard to their structural
characteristics;
' 2. understand the logic of algebraic procedures.




INTERACTIVE MATHEMATICS Il

This course assumes the Standards set forth in Level Il

STANDARD 1: MATHEMATICS AS PROBLEM SOLVING

The level Ill mathematics curriculum should include the refinement and extension of methods of mathernatical problem
solving so that students can:

1. apply integrated mathematical problem-solving strategies to solve problems from within and outside mattiematics;
2. recognize and formulate problems from situations within and outside mathematics;

3. apply the process of mathematical modeling to real-world problem situations.

STANDARD 2: MATHEMATICS AS COMMUNICATION

The level [ll mathematics curriculum should include the continued development of language and symbolism to

communicate mathematical ideas so that all students can:

1. read written presentations of mathematics with understanding;

2. ask clarifying and extending questions related to mathematics they have read or heard about;

3. appreciate the economy, power, and elegance of mathematical notation and its role in the development of
mattiematical ideas.

STANDARD 3: MATHEMATICS AS REASONING

The level lll mathematics curriculum should include numerous and varied experiences that reinforce and extend logical
reasoning skills developed and Mth 70 and so that all students can:

1. formulate counter-examples.

2. construct simple valid arguments.

STANDARD 4: MATHEMATICAL CONNECTIONS

The level lll mathematics curriculum should include the investigation of the connections and interplay among various
mathematical topics and their application so that all students can:

1. use and value the connections among mathematical topics.

STANDARD 5: ALGEBRA

The level lll mathematics curriculum should include the continued study of algebraic concapts and methods so that all
students can:

1. represent situations that involve variable quantities with expressions, equations, and inequalities;

2. use tables and graphs as tools to interpret expressions, equations, and inequalities.

STANDARD 6: FUNCTIONS/RELATIONS

The level Il mathematics curriculum should include the continued study of functions so that all students can:
model real-world phenomena with a variety of relations;

represent and analyze relationships using tables, verbal rules, equations, and graphs;

translate among tabular, symbolic, and graphical representations of relations;

recognize that a variety of problem situations can be modeled by the same type of relation;

analyze the effects of parameter changes on the graphs of relations.

[P R S

STANDARD 7: GEOMETRY FROM A SYNTHETIC PERSPECTIVE

The level [ll mathematics curriculum should develop include the continued study of the geometry of two and three
dimensions introduced in level 1ll.
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STANDARD 8: GEOMETRY FROM AN ALGEBRAIC PERSPECTIVE

The level |lIl mathematics curriculum should include the study of the geometry of tvo and three dimensions from an
algebraic point of view.

STANDARD 9: TRIGONOMETRY

The level |l mathematics curriculum should include the study of trigonometry so that all students can—
1. apply trigonometry to problem situations involving triangles;

2. explore periodic real-world phenomena using the sine and cosine relations.

STANDARD 10: STATISTICS

The level Ill mathematics curriculum should include the continued study of data analysis and statistics so that ali
students can:

1. construct and draw informal inferences from charts, tables, and graphs that summarize data from real-world
situations;

2. use linear curve fitting to predict from data;

3. understand and apply measures of central tendency, variability, and linear correlation;

4. design a statistical experiment to study a problem, conduct the experiment, and interpret and communicate the
outcomes.

STANDARD 11: PROBABILITY :
The level Iil mathematics curriculum should include the continued study of probability so that all students can:

1. describe, in general terms, the normal curve and use its properties to answer questions about sets of data that are
assumed to be normally distributed.

STANDARD 12: DISCRETE MATHEMATICS
The level |l mathematics curriculum should include topics from discrete mathematics so that all students can:

1. represent problem situations using discrete structures such as finite graphs, sequences, and recurrence relations
2. develop and analyze algorithms.

STANDARD 13: CONCEPTUAL UNDERPINNINGS OF CALCULUS

The level Il mathematics curriculum should include the informal exploration of calculus from both a graphical and a
numerical perspective so that all students can—

1. determine maximum and minimum points of a graph and interpret the results in problem situations.

STANDARD 14: MATHEMATICAL STRUCTURE
The level 1Il mathematics curriculum should include the study of mathematical structure so that all students can:
1. understand the logic of algebraic procedures;

appreciate that seemingly different mathematical systems may be essentially the same.

2.
3. understanding the meaning of "i* and can add, subtract, multiply, and divide compiex numbers;
4. introduce complex numbers.

o




INTERACTIVE MATHEMATICS IV

This course assumes the Standards set forth in Level Iil.

STANDARD 1: MATHEMATICS AS PROBLEM SOLVING

The level IV mathematics curriculum should include the refinement and extension of methods of mathematical problem
solving developed in level lll.

STANDARD 2: MATHEMATICS AS COMMUNICATION

The level IV mathematics curriculum should include the continued development of language and symbolism developed
in level 11l to communicate mathematical ideas.

STANDARD 3: MATHEMATICS AS REASONING

The level IV mathematics curriculum should include numerous and varied experiences that reinforce and extend logical
reasoning skills so that all students can:

1. follow logical arguments;

2. judge the validity of arguments;

3. construct simple proofs.

STANDARD 4: MATHEMATICAL CONNECTIONS

The level IV mathematics curriculum should include the investigation of the connections and interplay among various
level IV mathematical topics and their application.

STANDARD 5: ALGEBRA

The level IV mathematics curriculum should include the continued study of algebraic concepts and methods so tha* all
students can:

1. appreciate the power of mathematical abstraction and symbolism.

STANDARD 6: FUNCTIONS

The level iV mathematics curriculum should include the continued study of functions so that all students can:
model real-world phenomena with a variety of functions;

translate among tabular, symbolic, and graphical representations of functions;

recognize that a variety of problem situations can be modeled by the same type of function:

analyze the effects of parameter changes on the graphs of functions;

understand operations on, and the general properties and behavior of classes of functions.

Qs

STANDARD 7: GEOMETRY FROM A SYNTHETIC PERSPECTIVE

The level IV mathematics curriculum should include the continued study of the geometry of two and three
dimensions.

STANDARD 8: GEOMETRY FROM AN ALGEBRAIC PERSPECTIVE

The level IV mathematics curriculum should include the study of the geometry of two and three dimensions from an
algebraic point of view so that all students can:

translate between synthetic and coordinate representations:

deduce properties of figures using transformations and using coordinates;

identify congruent and similar figures using transformations;

analyze properties of Euclidean transformations and relate translations to vectors;

deduce properties of figures using vectors.

1.
2.
3.
4.
5.

X
3
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STANDARD 9: TRIGONOMETRY

The level IV mathematics curriculum should inciude the study of trigonometry so that all students can:
understand the connection between trigonometric and circular functions; (Mth 112 onlyj

use circular functions to model periodic real-world phenomena; (Mth 112 only)

apply general graphing techniques to trigonometric functions; (Mth 112)

solve trigonometric equations and verify trigonometric identities; (Mth 112)

IS S

understand the connections between trigonometric functions and pola- coordinates, complex numbers, and series;
{Mth 112)
6. apply transformations, coordinates, and vectors in problem solving. (Mth 112)

STANDARD 10: STATISTICS

d  The iavel IV matheratics curriculum should include the continued study of data analysis and statistics so that ali
students can:

1. use non-linear curve fitting to predict from data; (Mth 111)

2. understand and apply measures of central tendency, variability, and non-linear correlation. (Mth 111)

STANDARD 11: PROBABILITY
The level IV mathematics curriculum should include the continued study of probability.

STANDARD 12: DISCRETE MATHEMATIZS
The level IV mathematics curricuiut.* should include topics from discrete mathematics.

STANDARD 13: CONCEPTUAL UNDERPINNINGS OF CALCULUS

The level IV mathematics curriculum should include the informal exploration of calculus from both a graphical anc a
numerical perspective so that all students can:

1. determine maximum 2nd minimum points of a graph and interpret the results in problem situations;

2. investigate limiting processes by examining infinite sequences and series;

3. analyze the graphs of polynomial. rational, radical, and transcendental functions. (Mth 111)

The level IV mathematics curriculum should include the study of mathematical structure so that all students can:
1. develop the complex number system and demonstrate facility with its operations;
2. prove elementary theorems.

- STANDARD 14: MATHEMATICAL STRUCTURE

o
I
op)




MHCC COLLEGE PREP/TECH PREP COURSE SEQUENCE 9/93
| MTH 10 I
l —1 MTH 20 l
MTH 60

— h Degree On
&H_?E-l Tech Prep AAS Degr ly
MTHZ]GS Tech Prep AAS Degree Only
I: —— MTH 80

- ' [oamiss |
MTH 105 } 1 mmHos | MTH 85

MTH 243 |— { MTH 111 |
T MTH 211
MTH 212
MTH 244 | MTH 112 MTH 213
MTH 241 }—
MTH 251
[T 201
MTH 254
MTH 255
| MTH 256
* MTH 10 Interactive Mathematics IA
«* MTH 20 Interactive Mathematics IB
v/ MTH 60 Interactive Mathematics A
7/ MTH 65 Interactive Mathematics 1B
v MTH 70 Interactive Mathematics II
v/ MTH 80, 85 Technical Mathematics 1, 1| .
7/ MTH 95 Intermediate Algebra (Interactive Mathematics i) KEY
¢ MTH 105 Introduction to Comtemporary Mathematics o
7/ MTH 111 Pre-Calculus I: Elementary Functions * gggﬁf@%ﬁl‘ﬂﬁi@i least a
o/ ATH 112 Pre-Calculus 11: Trigonometry & Analytical Geometry (T1-34 or T1-82 recommended)
+* MTH 211, 212, 213 Fundamentals of Elementary Mathematics ¢ Computer lab included
¢ MTH 231 Discrete Mathematics (fee required)
&/ MTH 241 Elementary Calculus 4 Computer fab may be required
4 » MTH 243 Introduction to Probability & Statistics | v Graphing calculator is required
¢« MTH 244 Statistics 11 (T1-82 recommended)
¢ < MTH 251, 252, 253 Differential and Integral Calculus * Graphing calculator may be used
¢ * MTH 254, 255 Vector Calculus (, I 3 2 : /

O« MTH 256 ad Differential Equations
E MC App q

IToxt Provided by ERI

»




MT. HOOD COMMUNITY COL! EGE DISTRICT
Gresham, Oregon 97030

COURSE OUTLINE

Please check appropriate box:

/| {LOWER DIVISION COLLEGIATE | | OCCUPATIONAL PREPARATORY
| | OCCUPATIONAL SUPPLEMENTARY | X/ OTHER EC JCATION,INCLUDING
GENERAL EDUC. AND ADULT
COURSE TITLE __INTERACTIVE MA‘I_'HEMAT!CS 1A DATE 12/91, 1/92, 1/93
COURSE NUMBER __ MTH 10 COURSE CREDIT 3
WEEKLY/TERM WEEKLY/TERM WEEKLY/TERM
LECTURE HOURS _2/24 LABHOURS __3/36 SEMI/% HOURS
Ilasiediate Supervisor
Dean
GRADED OPTIONAL S/U GRADED X NO GRADE
GENERAL EDUCATION CATEGORY: AA __NO AAS _NO AGS _NO
YesNo Yes/No Yes/No
GUIDED STUDIES CODE __ 4 HEADCOUNT LOADING? X

Yes No Factor

COURSE DESCRIPTION: This is an interactive mathematics course intended for students who
desire to master the concepts of whole numbers, fractions or decimals. The emphasis of

the course is on understanding concepts, estimation, simple measurement, language usage,
and reasoning skills. Real world applications are used and the reasonableness of answers

is stressed. Calculator use is taught for computation. A scientific calculator with a

fraction key is required. Attendance is required the first five class meetings.

‘ I PREPARED BY Mathematics Division APPROVED BY

PREREQUISITES: Students must be either concurrently enrolled in RD 90 and WR 90, or place
I above those levels.

 INSTRUCTIONAL MATERIALS REQUIRED OF STUDENT: - (text, supplies, etc)
| .
ERIC mMath 10 Packet 3283 3 |

IText Provided by ERIC

Qeriantific calriilator




MT. HOOD COMMUNITY COLLEGE DISTRICT I
Gresham, Oregon 97030
COURSE OUTLINE l
Please check appropriate box: l
/ [/ LOWER DIVISION COLLEGIATE / X/ OCCUPATIONAL PREPARATORY
[/ [ OCCUPATIONAL SUPPLEMENTARY [/ /| OTHER EDUCATION,INCLUDING I
GENERAL EDUC. AND ADULT
COURSE TITLE __ iInteractive Mathematics IB DATE 12/91, 1/92, 1/93, 7/93 '
COURSE NUMBER _ MTH 20 COURSE CREDIT 4 l
At least
WEEKLY/TERM (At least one WEEKLY/TERM WEEKLY/TERM 3 contact
LECTURE HOURS _4/ 2-hr block) LAB HOURS _ 2/ SEMINAR HOURS meetings I
PREPARED BY Mathematics Division APPROVED BY -
Immediate Supervisor
Dean
GRADED _ X OPTIONAL S/U GRADED NO GRADE
GENERAL EDUCATION CATEGORY: AA NO AAS NO AGS _NO
Yes/No Yes/No Yes/No
GUIDED STUDIES CODE 4 HEADCOUNT LOADING? X

Yes No Factor

COURSE DESCRIPTION: This is an interactive mathematics course for both the technical prep and college
prep student that emphasizes the use of mathematics as a language to heuristically model and analyze
problems. It covers data analysis, pre-algebra and practical geometry topics including patterns and
relationships; rational number operations and applications with the scientific calculator; significant digits,
accuracy, estimating, approximating, scientific and engin:ering notation; applications with ratios, percents,
proportions, measurement, unit conversions, the metric and English systems; formula evaluation, practical
geometry, elementary probability and elementary statistics. A scientific calculator with a fraction key is
required and its use is fully integrated in the course. Students who miss class the first week may ke
dropped from the class.

PREREQUISITE: RD 90 and MTH 10, or suitable performance on the mathematics placement exam
ISTRUCTIONAL MATERIALS REQUIRED OF STUDENT:

Text
Scientific Calculator
Q 3 2 'J

o
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MT. HOOD COMMUNITY COLLEGE DISTRICT
Gresham, Oregon 97030

COURSE OUTLINE

Please check appropriate box:
| | LOWER DIVISION COLLEGIATE /| X | OCCUPATIONAL PREPARATORY

| | OCCUPATIONAL SUPPLEMENTARY | | OTHER EDUCATION,INCLUDING
GENERAL EDUC. AND ADULT

COURSE TITLE __ Interactive Mathematics ! DATE 12/91, 1/92, 1/93, 7/93

(Treat as Mth 60 & Mth
COURSE NUMBER _MTH70 65intwo5 week blocks) COURSE CREDIT __5

WEEKLY/TERM (Two 2-hour WEEKLY/TERM WEEKLY/TERM
LECTURE HOURS __4 / blocks) LAB HOURS _2/ SEMINAR HOURS

PREPARED BY Mathematics Division APPROVED BY

immediate Supervisor

Dean

GRADED _ X OPTIONAL S/U GRADED NO GRADE L
GENERAL EDUCATION CATEGORY: AA _NO AAS NO AGS NO

Yes/No Yes/No Yes/No
GUIDED STUNIES CODE _ 7 HEADCOUNT LOADING? X

Yes No Factor

COURSE DESCRIPTION: This is interactive mathematics level Il A ar.d B combined in one course for both
the college prep and technical prep student. A heuristic approach to problem solving and real world
applications are emphasized. The topics covered include the real number system, guidelines for
approximate numbers, precision and accuracy, integral exponents, unit conversions and dimensional
analysis; simplifying and factoring algebraic expressions; solving modeling with linear and literal equations
and formulas; practical geometry including angle measurement; the Cartesian plane, graphing linear
relationships; sample data analysis, and probability. A graphing calculator is required and its use is fully
integrated in the course. Students who miss class the first week may be dropped from the course.

PREREQUISITE: RD 90 and WR 80, MTH 20 with a C or better, or suitable performance on the mathematics
placement exam.

INSTRUCTIONAL MATERIALS REQUIRED OF STUDENT:
Text, graphing calculator, the T1-82 graphing calculator is recommended

3350 35




MT. HOOD COMMUNITY COLLEGE DISTRICT
Gresham, Oregon 97030

COURSE OUTLINE

Please check appropriate box:

/ [ LOWER DIVISION COLLEGIATE [ X [ OCCUPATIONAL PREPARATORY

N N N N

/ [ OCCUPATIONAL SUPPLEMENTARY / [ OTHER EDUCATION,INCLUDING
GENERAL EDUC. AND ADULT

COURSE TITLE __Interactive Mathematics il DATE _9/90, 1/91, 1/92, 1/93, 8/93
(formerly Intermediate Algebra)

(based on 4 lecture hours

COURSE NUMBER _ MTH 95 COURSE CREDIT 4 per week during 1993-94)
WEEKLY/TERM WEEKLY/TERM WEEKLY/TERM

LECTURE HOURS _ 4/ LAB HOURS [ SEMINAR HOURS

PREPARED BY Mathematics Division APPROVED BY

Immediate Supervisor

Dean
GRADED _X  OPTIONAL S/U GRADED NOGRADE ____
GENERAL EDUCATION CATEGORY: AA _NO AAS _YES AGS _YES
Yes/No Yes/No Yes/No
GUIDED STUDIES CODE _7 HEADCOUNT LOADING? X

Yes No Factor

COURSE DESCRIPTION: A technology-based investigation into the connections and interplay among
various mathematical topics. These topics include an introduction to the graphing calculator, absolute
value equations and inequalities, complex numbersc, quadratic and rational equations in one variable,
linear equations and inequalities in two variables, systems of linear and quadratic equations in two
variables, applied geometry, right triangle trigonometry, and introductory statistics. A heuristic approach
to problem solving is emphasized with applications modeled from business and industry, economics,
science, communications and other related disciplines. A graphing calculator is required. Attendance
is required for the first week of class.

PREREQUISITE: MTH 65 or MTH 70 with a C or better, or suitable performance on the mathematics placement
exam.

'NSTRUCTIONAL MATERIALS REQUIRED OF STUDENT:
.. Graph [ 1per or engineering pad
2. Text l
3. Graphing Calculator (11-82 recommended)
o 15 centimeter ruler 331
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INTERACTIVE MATHEMATICS

LEVEL I-1V

DRAFT

Tolleson High School
9419 West Van Buren
Tolieson, Arizona 85353

Contact Person: Cathy Gardner
602/247-4222
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Upon completion of Interactive Mathematics - Level |, the student will be able to:

10.

1.
12.

13.

14.

15.

16.

17.

. Translate between the word name and notational form of whole numbers, fractions,
. Locate points on a number line of real numbers in all forms and arrange them in order

. Demonstrate the understanding of tne meaning of fractions, decimals, and percents by

. Use a calculator to convert among equivalent forms of fractions, decimails, and percents.

INTERACTIVE MATHEMATICS - LEVEL |

NUMBER SENSE

ratios, and decimals from the place values of trillions to hundred-thousands.
and use appropriate notation (<, >).

modeling these numbers in various ways and recognizing the numbers being modeled.

Demonstrate an understanding of the equivalency of fraction, decimal, and percentage
representations of a number.

Determine the opposite (negative), the reciprocal, and the absolute value of a real
number.

Understand thct the calculator approximates irrational numbers.
Express numbers to required specificity (rounding, significant digits).

Experiment with number concepts and operationsin real world application and problem-
solving contexts. '

Use and explain the four operations using whole numbers, integers, fractions, and
decimals.

Demonstrate the anility to choose among the four operations in an application context.
Explain how the basic arithmetic operations are related to one another.

Use correctly the vocabulary associated with the operations of addition, subtraction,
multiplication, division, and powers.

Demonstrate techniques for estimation.

Estimate the answer to a problem before caicuiating it to later determine the
reasonableness of the result.

Use and explain methods to solve proportions.

Use proportions to solve problemes.

333




29.

30.

32.

33.

34.

3

_Demonstrate the ability to use a calculator to do the four basic binary operations, to use

the fraction key to convert improper fractions and mixed numbers, fractions and
decimals, rational numbers and percents, to simplify fractions, and to calculator powers
using the x2 and yX keys.

. Rewrite numbers displayed in "scientific calculator notation®in their decimal form.

. Determine the appropriate probiem-solving method from among estimation, paper-and-

pencil computation, caiculator, and computer.

. ldentify terms and factors in numerical expressions.

_Determine the value of a numerical expression involving two or more different operations

on the reals using the caiculator.

MEASUREMENT and GEOMETRY

. Select the appropriate units and tools that will enable the student to accurately measure

in a given situation areq, volume, time, and length.

. Demonstrate the use of estimation strategies and determine the appropriate degree of

accuracy in a given situation (e.g. carpet, sunburn).

. Construct squares, rectangles, triangies, and circles given the geometric properties, and

develop formulas to solve problems.

. Build @ model and demanstrate the difference between perimeter, areq, volume, angle

measure, capacity, and weight and mass.

. Recognize, identify, construct, and classify the common geometric shapes of square.

rectangle, parallelogram, triangle, trapezoid, and circle.

. Given a list of formulas, select the correct one(s), to find the perimeter, areq, or volume

of any of the common geometric shapes cr composites of these shapes including
parallelograms, circles, and triangles.

identify straight, right, and perpendicular angies.

Measure and/or layout lengths and areas.

. Measure and/or layout angles with a protractor.

Define a circle and its circumference, radius, and diameter.
Identify *heights" and "bases"’ of geometric figures.

Define equilateral, isosceles, and right triangles and use and recognize in problem
situations.
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36.

45,

46.

47.

48.

49.

50.

51.

37.

38.

39.

40.

a1,

42,

43.

44,

Identify similar triangles and shapes in the context of a problem situation.
Use the property of similar triangles to solve basic problems.

Explain th2 effects transformations have on geometric models.

PATTERNS and RELATIONS

Demonstrate a willingness to play with and explore numbers and numerical patterns.

Given a series of words, objects, groups, etc., describe the relationships through the use
of modeling.

Solve simple logic problems by organizing the given information and making correct
inferences and deductions.

Construct the appropriate graph, including labels and scaling, for a given set of data.
Answer appropriate questions about given graphs and charts.

Analyze the mathematical/statistical error in misieading graphs and charts. (Explain why
the graph or chart is misleading. Explain how it should have been created.)

PROBABILITY and STATISTICS

Perform a variety of experimental and/or modeled activities that will require the

collection, organization, and description of measured data, including the mean, median,
and mode.

Read and interpret tables, charts, and graphs when presented and be able to construct
appropriate tables, charts, and graphs from presented data or data obtained
experimentally.

Make informal inferences and predictions, such as interpolations and extrapolations,
based on data anailysisin the form of charts and graphs.

Simulate experiments that can not be performed directly, in order to determine
probabilities, and make predictions.

Compare agtyal experimental results with theoretical mathematical expectations by
using the probability model.

Utilize the Fundamental Counting Principle to establish a sample space.

ALGEBRA

Demonstrate understanding of the concepts of variable, constants, tactors, terms,
expressions, and equations.

335
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52. Translate (both directions) between meaningful English and algebraic expressions using
correct vocabulary and notation.

53. Model simple real world relationships with formulas, tables, graphs, or verbal rules and
explore the interrelationship of these representations.

54.

55.

57.

Evaluate a given formula and provide the following information:

a.

® Q00

state the formula

substitute numerical values and units into the formula

estimate the answer

use the calculator without writing intermediate steps to find the result

express answer with units and number of significant digits in the context of the
problem.

Sclve simple linear equations using concrete and informal methods.

. Analyze and solve real world problem situations using aigebraic models, formulas, tables,

and graphs; verbalize process used for solution.

Understand and apply ratios and proportions in a variety of real world situations.

. Informally investigate inequalities ar.d non-linear relationships.

Qo
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INTERACTIVE MATHEMATICS - LEVEL |l

Upon completion of Interactive Mathematics - Level I, the student will be able to:

ALGEBRA

Real Number Applications

59.

60.

61.

62.

63.

Follow instructions regarding the layout of applied problems and communicate
complete solutions via the problem iayout.

Recognize natural numbers, mfegers and rational numbers, and distinguish them from
irrational numbers.

State answers to problem situations using the appropriate precision or accuracy.

Perform numerical calculations using scientific notation and convert between scientific
and ordinary notation.

Demonstrate proficient use of the operations (including powers and roots), fraction,

reciprocal, sign, notation corversions, error correction, and clear keys on the
calculator.

Algebraic Expressions with Reai Coefficients

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Recognize and distinguish variables and constants in an algebraic model of a problem
situation.

Recognize and distinguish factors and terms in algebraic expressions.

Recognize an algebraic expression and determine the number of terms it has.

Identify the numerical coefficient of any term in an algebraic expression.

Read an algebraic expression term by term.

Simplify algebraic expressions of the complexity used in real world applications with real
coefficients including scientific notation using the commutative, associative, and

distributive properties, and the properties of integer exponents.

Evaluate an alyebraic expression with real coefficients using the calculator and
indicate if the value is exact or approximate.

Demonstrate the use of mathematical symbols to transiate an English phrase into an
algebraic expression,

Multiply one- and two-term algebraic expressions using the distributive property (DO
NOT USE THE WORDS POLYNOMIAL, BINOMIAL, ETC.).

Divide a multi-term algebraic expression by a one-term algebraic expression.
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74.

75.

76.

Equations and Formulas

Factor out common factors in @ multi-term aigebraic expression.
Recognize and factor by pattemn recognition a? - b2, a? - 2ab + b, a? + 2ab + b2,

Demonstrate the understanding and application of the propetties of integer exponents.

77. Define, identify and distinguish the linear equation and inequality in one variable.

78. Solve any linear equation with real coefficients graphically using the properties of the
equality.

79. Solve any linear ine quality with real coefficients graphically using the properties of an
inequality.

80. Solve literal equations and formulas for a first-degree variable. The solving process
should include monic factoring.

81. Determine whether a formula is linear in a specific variable.

82. Model and solve problem situations using linear, simple quadratic, and rationai
equations, and linear inequalities. (Algebraic methods of processing are not always
necessary.)

83. Demonstrate an understanding of the relationship between the graphical, numerical,
algebraic, and English language representation of a problem situation.

Matrices

84. Use matrices to organize and interpret information.

85. Interpret sums and products of matrices.

GEOMETRY FROM A SYNTHETIC PERSPECTIVE

86. Define, classify, and apply the relationships among the following two-dimensional
objects: square, rectangle, parallelogram (rthombus), circle, triangle, trapezoid, and
polygons (3-10 sides).

87. Define, classify, and apply the relationships among three-dimensional objects and
calculate their surface area and volume: Cube, prism, regular square pyramids,
cylinder, cones, sphere, combined solids.

88. Determine unknown anglesin geometric figures using the principles of opposite,
alternate interior, corresponding, adjacent and perpendicular angles.

89. Apply the formulas (n - 2)180 and [(n - 2)180] + n to caiculate the sum of the interior
angles of a triangle and the measure of each interior angle of a regular polygon.
90. Convert between degrees, minutes, seconds, and decimal degree.
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Q0.
Q1.

Q2.

93.

Q4.

95.

96.

97.

98.

99.

100.

101.

Conven between degrees, minutes, seconds, and decimal degree.
Use the properties of similar triangles to solve application problems.

Compare and contrast an illustration in a problem situation with the use of the tangent,
secant, diameter, radius, and chord of a circle.

TRIGONOMETRY
Use and/or apply Pythagorean Theorem to model real world problem situations.

Demonstrate an understanding of the relationship between the tangent of an angle
and the concept of a constant rate of change.

Understand the relationship between the sides and angles of a right triangle using the
sine, cosine, and tangent ratios.

Model and solve real world problem situations using the sine, cosine, and tangent
ratios.

PROBABILITY and STATISTICS

Form a variety of experimental and/or modeled activities that will fequire the collection,

organization, sorting, and sequencing of measured data.

Present data in a variety of forms, inCluding tables, matrices, frequency distribution, box

and whisker graphs, stem and leaf plots, line graphs, circle graphs, box plots and
percentiles.

Give a statistical description of data by using mean, median, mode, range, and
standard deviation.

Predict and record the probability of simple events or experiments and draw
conclusions or make interpretations.

Utilize a graphing utility and scatter plot to determine a fitted line for a given data set.
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INTERACTIVE MATHEMATICS - LEVEL il

Upon completion of Interactive Mathematics - Level lil, the student will be able to:

ALGEBRA
Functions

102. Define a function and its domain and range in a problem situation.
103. Construct a function rule of a problem situation from charts, tables, and graphs.

104. Sketch a constant function (y = k), absolute value function
(y = | k|). s*ep function, basic power (y = nX), linear (y = x), quadratic (y = x2), rational

(y = l), exponential (y = n*), log (y = log x, y = In x), and recognize @ mode! from each
x
of these functions.

105. Construct any linear function from a data set, chart, graph, and a problem situation.

106. Graph any linear function with or without a graphing utility and be able to identify the
coordinates of its x- and y-intercepts and its slope.

107. Interpret the meaning in the slope of a problem situation that has been modeled.

108. Model real world applications with a quadratic relation and interpret maximum,
minimum, and zeros.

109. Recognize a quadratic relation in factored form.

110. Construct a quadratic relation given its graph and component parts (i.e., points,
intercepts, axis of symmetry, maximum, minimum).

111. Model, solve, and graph quadratic inequality relations from a problem situation.
112. Identify quadratic and linear identities.

113. Solve graphically simple non-linear systems.

Matrices

114, Modelsituations that use the operations of matrices (i.e.., sum and product).

115, Model and solve problem situations that result in linear systems.

GEOMETRY
116. Apply the distance and midpoint formulas to real world problem situations.

117. Use the formulas, plot point, and graph parallel and perpendicular lines.
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118. Model equations of a line given a variety of situations including the graph of the line,
two points on the line, slope of and point on the line.

119. Justify properties of quadrilaterals with respect to the coordinate plane.
120. Model inequalities in a coordinate plane for real world situations.

121. Apply the formulas to soive arc length, area of a sector, and area of a segment of a
circle.

122. Model various tronsformations, such as reflections, translations, rotations of 90°, size
transformations, and composites of transformations.

-123. Prove informally in paragraph form, congruencies and similarities of triangles.

124. Demonstrate the use of ratios to solve perimeters, areas, and volumes of two- and
three-dimensional geometric shapes and solids.

125. Define a vector and distinguish from a scalar in a problem situation.
126. Sketch a vector on a plane, given its component parts.

127. Perform vector operations both algebraically and geometrically in a problem situation

TRIGONOMETRY
128. Model and solve real world situations using right triangle trigonometry.
129. Model and solve real world situations using the law of sines and the law of cosines.

130. Use triangle tigonometry to demonstrate an understanding of the sine, cosine, and
tangent relationships and the unit circle (quadrants land I1).

PROBABILITY and STATISTICS
131. Demonstrate the procedure of correct polling, surveying, and sampling.
132. Formulate appropriate questions and criteria to conduct surveys.

133. Collect and organize data based on those questions

134. Analyze data using graphs, tables, and frequency distributions, and make conjectures
and draw conclusions based on that data.

135. Effectively communicate the results and conclusions of a survey or poll.
136. Take formal interpolations and extrapolations from a regression like for a given data set

Rational Exponents

137. Convert between the radical form and the exponential form of an expression.

34




138.

139.

140.

141.

11

Model and solve problem situations that result in radical expressions or equations and
expressions of equations that contain rational exponents. (An algebraic process is not
always necessary.)

Solve quadratic, absolute value, and rational inequalities by graphing and recognize
their applications in a problem situation.

Define an interval using absolute value and inequality notation.

Model and solve problem situations that result in logarithmic and exponential relations.
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INTERACTIVE MATHEMATICS - LEVEL IV

Upon completion of Interactive Mathematics - Level IV, the student will be able to:

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.
1562.
183.

154.

155.

156.

157.

158,

ALGEBRA

Disﬁng'uish between polynomial, rational, radical, and transcendental functions and
equations, and define their domains and ranges.

Model and solve problem situations from the above functions and equations.

Determine graphically the maximum and minimum points of polynomial functions and
interpret their results in problem situations.

Represent problem situations using discrete structures such as finite graphs, sequences,
and recursive relations.

Demonstrate the usefuiness of the properties of common and natural logarithms in
problem situations.

Define and identify increasing, decreasing, periodic, odd, even, one-to-one,
continuous, and discontinuous functions with the aid of a graphing calculator.

Define and determine composite and inverse functions and applications of algebra
functions [ (f + g)(x). (f - @)(x). f(g(x)). f(x)/g(x). [f(x)][g(x)] ].

Translate between tabular, symbolic, and graphical representations of functions.

GEOMETRY

Model the intersection of a plane with a cone to show the origin of each of the four
conic sections.

Plot pointsin an (x, vy, z) coordinate system.
Graph each of the four conic sections.
Write the equations of the graph of a conic sections.

Sketch an approximate graph of a conic section given a minimum amount of
information (i.e., center, radius, foci, directrv, etc.).

Solve real world problems graphically using conic sections.

Predict the effect on the graph of changes made to a conic equation.
TRIGONOMETRY

Derive and graph the six trigonometric functions from the circular functions.

Derive trigonometric identities (Pythagorean, ratio, reciprocal) and apply them in real
world situations.,

. ”
I ’
,I
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159.

160.

161.

162.

163.

164.

165.

166.
167.

168.

169.

170.

171.

172.

173.

13
Demonstrate an understanding of inverse relations between the six trigonometric
functions.

Use a graphing utility (calculator) to sketch any graph of the form
y = a + b sin(cx + d) or its equivalent.

Model and solve real world applications using trigonometric equations.

Using the graphing utility, convert between the rectangular coordinate system and the
polar coordinate systerr.

Sketch the graph of any trigonometric function or its inverse using the aid of a graphing
calculator, scaling the horizontal axis using the radian measure of the angie.

Determine amplitude, period, phase shift, frequency, and zeros of any trigonometric
function.

Model and solve real world situations using vectors and vector operations, both
graphically and algebraic.

Use a graphing utility to graph a curve defined parametricaily.
Describe a graph using rectangular, polar, or parametric equations.

Demonstrate an understanding of the complex number system and real world
applications of it.

PROBABILITY and STATISTICS

roduce, given a set of data, a scatter plot, and the equation of a fitted polynomial for
the data.

Interpolate and extrapolate data from a given regression equation.

Use permutations and combinations to count the number of possible outcomes to an
event.

Identify and recognize a sampling space that is described by the normail distribution

Complete a comprehensive survey project working in cooperative groups which will
include the followlng components:

Identification of original problem or question
Definition of the problem in clear, specific terms
Development of hypothesis

Collection of existing research

Design of techniques to collect pertinent data
Collections of data

Analysis of data

Interpretation of data

Writing of results

VXN AW~
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EARNING STLYES

PATIERANS: 1, 2,4,8, ...

VISUAL :

SYMBOLS: a_= 27-1,

n

COMMUNICATION:

neN

A sequence of whole

numbers where the

first n-mber is one, and

the next number vesults from
multiplying the previous
number by 2.

=
N

I ’2
l &



LANGUAGE TRANSLATIONS
(Descriptive Processing)

When students are learning mathematics, they may go through as many
as four levels of language translations:

Level 1 Incomplete verbalizations in their native language
Level 2 Articulate responses in their native language
Level 3 Articulate responses using mathematical terminology

Level 4 Articulate responses using mathematical symbols

EXAMPLE Question: What are these? —2> 1, 3,9, 27...

Level 2  They are powers of three.
Level 3 It is a sequence of numbers that are the powers of three.

Level 4 a_ = 3!, where n is any natural numbers.
n

Descriptive Processing should be distinguished from
REASONING SKILLS, DEMONSTRATING THE ABILITY:
TO THINK LOGICALLY
TO ORGANIZE DATA
TO INTEGRATE CONCEPTS
TO MAKE CHOICES
TO MAKE DECISIONS
TO DETERMINE REASONABILITY

‘ 3 4 B P. E. Matthews 9/39 L/C)

i
i
i
i
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LANGUAGE PARALLELS

English Mathematics
Word Term

Phrase Expression
Declarative Relation (or exampte,
Statement | the equation

or inequality) I .

English Example: '

“The person with the brown hair in the third seat in the front row is going
to the Capitol of the United States. " I

Said more simply without changing the meaning or determining the truth of the .
sentence:

“Mary is going to Washington, D.C. "

Arithmetic Example:

2(3 + 10) - 21

®)]
+
w| G
.
N
I

6 + 3 -4 = 2(013) - 21

5 = 5 34

P. E. Matthews 9/89




STEP BY STEP PROCESS
STEPS:

1. Select any positive whole number

2. Double it, then add 9

3. Add your original number to your result
4- Divide by 3

5. Add 7 to your quotient

6. Subtract your original number from the sum

USING A MATHEMATICAL EXPRESSION TO MODEL THE
PROCESS:

Let x represent any positive whole number.

2x+9+x+7_.x=
3

3x - 9

Il

+ 7 - X

X +3 +7 - X=
10

The result is always 10!

P. E. Matthews 9/83
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GRAPHING CALCULATOR ACTIVITIES '

Wind combined with cold makes temperature feel colder. Windchill is the still-air temperature that would
have the same cooling effect on human skin as a given combination of temperature and wind speed. We
can use linear equations to help us generate a windchill chart that can be used for quick reference.

The equations below were derived from wind and temperature data. The y variable represents the '
windchill and the x variable represents the temperature in degrees Fahrenheit. There is a separate
equation for each wind speed. The numbers in each equation are constants for that wind speed.

Wind Speed Linear Function
5 mph y; = 11x-46
10 mph ¥y, = 1.2x - 21
20 mph y; = 1.4x - 38
30 mph Ve = 1.5x-48.5
40 mph ys = 1.6x - 52.5

Graph the equations and create a windchill chart.

Suggested Range

Xmin = -35 Ymin = -130
Xmax = 30 Ymax = 30
Xscl = 5 Yscl = 10

Windchill (in equivalent °F.)

Wind Spoed | — Actual Thermometer Reading (°F)

(mph) 30125120 ] 15| 10 5 0 S 110 -15]-20] 251 -301] -35

10

20

30

<0

How many times must you tear a piece of paper (and the pieces created) in half to create a pile of paper
(each piece of paper lying flat) as high as a 13 year old boy is tall?

L}

A boss announced to the employees that everyone has to take a 20% cut in pay this year because sales
are down. He also reassured the employees that he expects sales to increase next year and everyone will
receive a 20% raise. Give concrete reascns why an employee should or should not worry about
his/her salary over the next two years. Provide exa?ﬁ‘;ﬁ

J=

y .l




ANSWER
2. PAPER TEARING PROBLEM

Number of 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tears
Number of 1 2 4 8 16 | 32 | 64 ! 128 | 256 512 | 1024 | 2,048 | 4,096 | 8,192 {16,384
P‘;‘:; of 2l |2 |2 |28 |2) 22| 2| 2 | 20|20 | 2% | 20 | 2«
Height of
the Pile 004 | .008] .016 | .032 |.064].128].256] .512 | 1.024 2.048 ] 4.096 | 8.192 ] 16.384} 32.768 | 65.536
in Inches
b. Describe the problem solving process.

d.

The height of the pile is equal to the thickness of each piece of paper times the number of pieces of
paper in the pile.

The number of pieces of paper I have after each tear is equal to 2 raised to "the number of tears.”
The thickness of a piece of paper is .004 inches.

Create a mathematical model of the problem situation.
Let t = number of tears
Let h = height of the pile

h = .004(2")

Give a graphical representation of the problem.




ANSWER .
3. Let’s look at the salary of six employess: a,b,c,d,e, and f.

a b c d e f

F—

Original Salary $4,856 12,372 12,372 14,595 14,595 | 16,000
Salary 1* year

Salary after the $3,884.80 9.897.50 | 9,897.50 11,676 11,676 12,800
20% cut
Salary 2™ year or after
the 1" year

Salary after the $4,661.76 11,877 11,877 14,011.20 | 14,011.20 | 15,360
20% raise

Salary the 3% year oc
afier the 2™ year

Original salary minus $194.24 495 495 583.80 583.80 640 $2991.84
salary after two years

Model the problem situation algebraically.
Salary after the first year, y;, equal 100% - 20% or 80% of the original salary, x.
y, = (100% - 20%)x

y, = (1-.2)x
y, = .8x
Let y, = salary after the 2™ year

Y: =y + .2y,

y: = .8x + .2(.8x)

y: = .8x + .16x

y: = .96x
This means after a 20% cut in salary, followed by a 20% raise, a salary after the 2nd year is only 96% of the
original salary.

Model the problem situation graphically.

Set y, = .8x Possible Range
y, = .96x x min = 1000
x max = 20,000
xsa =1
y min = 500
y max = 20,000

Trace along y, for the salary amount after the 20% cut, and along y, for the salary amount after the 20% increase.

A generalization the problem situation:

Let a = % of cut/raise written as a decimal. We know a < 1

y = (1 -ax + a(l - a)x
y = Xx-ax + ax - a’x
y = 1x - a%
(€) ] y=(1'az)x p-
ERIC. 351 re
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Students are given sheets of paper 30 cm by 20 cm to construct models (by cutting squares feom each
corner) of open rectangular containers that can hold:

a. at least a liter of water
b, between 1025 and 1040 plastic blocks, each I cnt’
c. as much sand as possible

d. at least 1/2 liter of milk but no more than 3/4 of a liter.

Only one piece of paper can be used for each model. The only tools available to construct the models
are a graphing calculator, a meter stick, scissors, tape, and all the paper needed to complete the project.

Discuss what size container is a reasonable solution to cach of the problem situations. What
mathematical concepts or ideas are needed to complete this activity?

l—‘———mm——-——

E L_:T

20 cm <
x 20-2x
7 mi| -
Size of the cut Length Width Height Volume ]
(cm) (ctn) (cm) (cm) -(cm?)
x (30-2x) (20-2x) x V=(30-2x) (20 - 2x)x
B 352
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5. A manufacturing company produces cordless phone systems. Each system sells for $149.95 and costs
$110.50 to produce. The fixed overhead cost for the company is $120,000 per year.

a. Create an algebraic model that represents the total yearly cost of producing the systems.

b. Create an algebraic model that represents the fotal yearly revenue collected from selling x systems.
C. Create an algebraic model that represents the profit earned in one year on this product.

d. Determine the number of systems the company must sell in one year to break even.

e. Determine the number of systems the company must sell to make a yearly profit of at least £200,000.

A
LN

%




ANSWER
5. a. Algebraic model that represents the total cost, y,, of producing x systems in one year:

y; = 110.50x + 120,000
b. Algebraic model that represents the total revenue, Y3, collected from selling x systems in one year:
y2 = 149.50x

c. Algebraic model of proftt, y;, in one year: y; = ¥~ Y

d. 7To break even: Sety, =y, or y; = 0 and determine x.

Possible kange : x min = 0
x max = 5000 (profit per system approx. $40,  120,000/40 = 3000)
x scl = 500
y min = Q

y max = 1,000,000

Use a graphing calculator to graph y; and y, and determine point of intersection.
ANSWER: 3077 systems must sell to break even.

Store 3077 - x to algebraically confirm the result obtained from the graph:
Select y; and y, in y-VARS to evaluate each function at x.

You get:  460008.50 for y,
460011.50 for y,
OR
graph y; = y, -y, (Trace along graph until y = 0)

Possible Range : xmin = 0
x max = 5000
x scl = 500

y min = -100,000
y max = 100,000

e. To make at least $200,000 in profits: (Trace along graph until y, -> $200,000)

Possible Range : x min = 5000

x max = 10,000
x scl = 500
y min = 100,000

y max = 300,000

ANSWER: 8210 systems must sell to make at least $200,000 in profit.
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the two ends of

A sailboat has two 25 fcut masts spaced 50 feet apart. .Ifya 100 foot rope is attached to the top of

each mast, and stretched out, where can it be tacked down on the ship?

Solution and Discussion

Objective:  The purpose of this problem is to demonstrate that the solution to a complicated
radical equation can be easily found by graphing. The interpretation is not quite

as easy, however.

1. Each mast and piece of rope form a right triangle. Since the rope is 100 feet long, create an

expression that is equal to 100 feet.

\ 25
25 \

S0 x

The hypotenuse of each triangle can be represented as:

Vx + 50)2 + 252 and x2 + 252

The length of the rope is the sum of the hypotenuses:

100 = V(x + 50)2 + 252 + Vx2 +252
DO NOT SOLVE ALGEBRAICALLY. SOLVE GRAPHICALLY, LET

Y1=V(x+50)2+252 + x2 + 252
Y2 =100

N

~
x #15.9 feet or x = ~65.9 fect

T
Interpret these solutions from the graph. \

x is the distance from the right mast.
Assume the mast to have 0 distance. To

the right would be + to the left negative. 1
Therefore, the rope could be attached 3 3 5

15.9 fect from the right mast or 65.9 feet
to the left of that mast.
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PROBLEMS 7, 8, and 9 are taken from CORD sApplied Mathematics

7+ You are told that a long distance telephone call to “fax" {that is, electronically transmit a
facsimile of) a document to your overseas branch office in Paris, France, costs $1.94 for the
first minute, and $1.09 per minute there after, plus a 3% tax on the total charges. On the
other hand, a 2-day delivery can be made for $22.

a.

Write a formula that can be used to compute the total cost of a phone call of n
minutes. Be sure to define your variables. What would a 10-minute phone call cost?

Rewrite the formula, isolating the total length of the call, n.

Use this las formula to determine how long a phone call could be to match the cost
of the 2-day delivery of the document. How can you interpret this value for n?

Al and Cindy are trying to reduce their total utility costs. They first want to know what their

utilities are costing them now. Their monthly bills are paid to the city garbage department.
They have collected and organized the data shown below.

Month Electric Gas Water/sewer Garbage
1 $92.89 $83.00 $28.47 $7.50 -
2 105.89 68.92 © 33.96 7.50
3 121.82 5484 35.80 7.50
4 135.49 - 4320 40.87 7.50
5 139.61 29.12 4426 7.50
6 141.94 22.11 46.46 7.50
7 140.33 26.95 44.11 7.50
8 140.52 23.11 43.20 7.50
9 137.45 27.19 41.88 7.50
10 129.16 37.54 35.56 7.50
11 118.36 48.79 36.:3 7.50
12 105.61 62.59 32.11 7.50
a.

Find the average monthly utility costs for each type of utility. (The average monthly
cost is the total cost per year divided by 12.)

Some electric utilities offer.an "averaging plan." With this plan, your. bill.each month
is the average of the previous 12 month (including the current month). If All and Cindy
chose this plan, what would their electric bill require them to pay for the 12th month?

If their average electric bill is reduced by one third, how much can Al and Cindy hope
to save during a month? During a year?

9. Mark and Marie are shopping for carpeting for their living room that measures 14 feet by 16

feet.

They are trying to decide hetween two choices: 1) an area rug that is 12 feet by 15

feet and sells for $595, and 2) wall-to-wall carpet in a similar color and design that sel!s for-

$26.50 per square yard installed. (Note: Carpet comes in rolls that are 12 feet wide.) Which
floor covering would cost less?




ANSWEK o 7, a,
b.
Q
ERIC

‘I'be total cost of the phone call can be expressed as

T =194 +1.09(n-1) + 0.03[1.94 + 1.09 (n-1)]
ar,

T = 1.03[1.94 + 1.09(n~1)]

where T is the total dollar cost of a phone call to Paris, France, and

n  isthe number of minutes duration of the phone call (greater than
1 minute).

For a 10-minute call, n = 10.

T = 1.03[1.94 + 1.09(10-1)]
T = 12.10 (rounded)

So, a 10-minute call to your Paris office would cost $12.10.

To isolate n (using the second form of the equation), first divide both sides
by 1.03.

T  1.03(1.94 +1.09(n - 1)]
1.03 1.03

Then subtract 1.94 from both sides

T
T — 194 =194 +1.09(n ~ 1) - 1.94

1.03
Divide both sides by 1.09.
( T ) 1.09(n - 1)
— —~194}+109= ———
1.03 1.09
And finally add 1 to both sides.

T
[(-——-—1.94)4-1.09] +1=n~14+1
1.03 .
Giving

n= [(—Z— - 1.94) + 1.09] +1
1.03

So, for a total cost of $22, T" = 22...
22
n= [(-1—0—3 - 1.94) + 1.09] +1
a = 19 min (rounded)

This can be interpreted to mean that a 19-minute “fax” can be made for

about the cost of a 2-day delivery of the document to the overseas office, and
it will be there immediately!
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ANSWER TO 8.

The stucent should see how the organization chosen (i.e., table) makes the interpretation
easier.

a.

The average monthly utility cost is calculated by dividing the total cost for the year by the
number of months (i.e., 12).

Annual Total '# of Months Monthly Average
Electric $1508.77 12 $125.73
Gas 6533.36 12 44.45
Water/Sewer 463.44 12 38.62
Garbage 90.00 12 7.50

By the "average plan" Al and Cindy would pay the average of the previous 11 months
and the cumrent month. This is simply the average calculated above: $125.73.

Since Al and Cindy's average nionthly electric bill was found to be $125.73, one third of
their bill is

$125.73 « 3 = $41.91
Hence, they could save (on the average) $41.91 per month by reducing their average
monthly electric bill by one third. Over a year's time, this would amount to

12 x $41.91 = $502.92 saved annually




G Bt e e e
What is given?
Living room flcor measures 14’ X 16"
Choice 1: area rug costs $595, measures 12' X 15°.
Choice 2: wall-to-wall carpet costs $26.50 per square yard (installed).
Carpet is sold in rolls that are 12" wide.
What is to be found?
Which choice would cost less?

ANSWER TO 9.

Develop a plan

1. To determine the cost of Choice 2, find out how much carpet will be needed to cover the
floor. Make a sketch to see how to lay out the 12-foot width.

Compute how many total feet of carpet would need to be purchased (including scrap).
Covert the feet measurements to yards.

Compute the number of square yards of carpet to e purchased.

Compute the cost of the carpet by multiplying the cost per square yard by the number
of square yards needed.

6. Compare the carpet cost to the r.:q's cost to determine which choice costs less.

Carry out the plan

1. A sketch of the 14’ X 16’ living room might appear as shown below. Since the carpet
is sold in 12'-wide rolls, there will be a consideratle amount of scrap. The scrap can be
minimized by selecting the alignment shown.

OhwN

o '
f= 1%

i 14 - 12‘ -

2. Using the layout shown, the first and second widths of carpet would extend 14’ across
the room. The second width would resuit in 8' X 14’ of scrap carpet (that might be used
in some other smalil room of the house).

Total length of carpet = Length of first width + Length of second width
Total length of carpet = 14’ + 14’
Total length of carpet = 28' (width is standard 12’ roll)

3. Yards of carpet = Feet of carpet X Number of yards per foot
Yards of carpet (length) = 28' X 1/3 yard per foot
Yards of carpet (length) = 9.33 yards (rounded)
Yards of carpet (width) = 12’ X 1/3 yard per foot
Yards of carpet (width) = 4 yards

4. Square yards of carpet = Length X Width
Square yards of carpet = 9.33 yards X 4 yards
Square yards of carpet = 37 32 square yards

5. Cost of carpet = Cost per square yard X Number of square yards
Cost of carpet = $26.50 per square yard X 37.32 square yards
Cost of carpet = $988.98

6. Compare: Cost of carpet vs. Cost of area rug
Carpet cost ($988.98) > Area rug cost ($595)

So, the less expensive method would be the area rug. 354
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Overview

ducators and emplovers alike are hailing Tech Prep and the national move-
Ement toward applied academics as a critical new link between rigorous

academics for all students and a highly trained, resourceful work force that
is prepared ior the challenges of the future. The Agency for Instructional Tech-
nology (AIT) has been a leader in providing schools with curriculum resources
designed to strengthen this new alliance between traditional academics and con-
text-based knowledge and skills for employability. Excellent materials now exist
for teaching applied comumunications, physics, math, biology, and chemistry. In
social studies, however, the absence of any applied academics or Tech Prep
resources is glaringly obvious.

Responding to many demands from partners and customers, AIT proposes to
join with the National Council on Economic Education to develop a multimedia
curriculum in applied economics to be called Workplace Economics. AIT and the
National Council share a history of highly successful partnerships in three previ-
ous economics curricula—all designed to support the teaching of the rather
abstract concepts of economics. The organizations are now prepared to combine
principles promulgated in the National Council’s Framework for feaching the Basic
Concepts with the call for “workplace know-how" that lies at the heart of the
recent SCANS report, Learning a Living.

Workplace Economics will also be developed with the involvement and advice of
a number of kev organizations and educators. Principal among these i5 Junior
Achievement, Inc., Colorado Springs, Colorado.

The result of this collaboration will be a comprehensive, multimedia-based, ap-
plied economics curriculum designed to enable secondary students to draw upon
economic knowledge to comprehend complex economic issues and their impact
on the workplace and on public policies, to make informed decisions, and to
succeed in career experiences as productive citizens.

The series that is proposed, Workplace Economics, will be delivered on a set of
five double-sided, interactive laserdiscs containing instructional, assessment, and
inservice training material supported by corresponding student and teacher re-
source guides. Seven software diskettes will provide students with further prac-
tice material related to general vocational areas. The course’s design will embody
characteristics of authentic learning found in research by the Center on Organiza-
tion and Restructuring of Schools. Regional Workplace Economics Institutes with
an accompanying workshop leader’s guide will drive and support local imple-
mentation efforts. Subject to funding, a North American teleconference with a
videotape of highlights may also be produced.

Workplace Economics is projected to require 20 months to complete at a cost of
$1,906,129.
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Rationale and Need

2 Workplace Economics Prospectus

Tech Prep, or applied academics, is an educational initiative to prepare vouth for
participation in a world-class work force and a future that includes lifelong learn-
ing and relearning for all. According to the National Center for Research in Voca-
tional Education (1993}, the Tech Prep movement seeks to meet the needs of both
student and emplover.

Table 1: What Tech Prep Means to Students and Employers

Benefit to Students Benefit to Employer
» Increased izvels of job satisfaction » Reductions in turnover, training, and
through gr :ater knowledge of the eco- retraining as a result of a more satistied
nomic conditions under which their and stable work force

emplover operates . - .
POl P » tase of generalization of learned skills

» Relevance and utility of what is learned from classroom to workplace

» Dossession of competencies that will » Greater emplover satisfaction with new
facilitate career success (e.g., problem additions to the work f~rce, and moda!-
solving, teamwork, etc.) ing of problem solving, teamwork, and

other competencies to members of the

P Acquisition of knowledge and en-
d & non-Tech Prep wort force

hanced understanding of the business
world » Greater pride in work performed
through application of skills learned in

» Greater likelihood of graduation
school

> A better educated and able body of
prospective candidates for future work
force needs

Source. NCRVE (1993)

The Tec